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PIG-IRON TRADE OF SCOTLAND, WITH SKETCH 
OF MR. JAMES BAIRD, OF GARTSHERRIE. 


COTLAND cannot lay claim to a remote antiquity 
in the manufacture of iron. When Dud Dudley 


and manage his father’s ironworks in Worcester- 
shire, the now staple industry of Scotland had not 
yet been evolved from the matrix of the future. 
Nor are there any data to guide us to a knowledge of its existence 
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of the commencement of these works is rather uncertain. It is 
commonly set down as the year 1860; but then it is understood 
that Smeaton, who built the Eddystone Lighthéuse some years 
previously, got some of his appliances from Carron. If that was 
so, the actual commencement of these famous works must be of 
somewhat, although certainly not much, earlier origin. 

In the year 1788 there were four works and eight furnaces in 
operation. Two of these works—those of Goatfield and Bunawe— 
used charcoal ; the other six—four at Carron, and two at Wil- 
sontown or Cleugh—burned coke. The total annual production 


was fetched from Oxford, anno 1619, to look over 





so far back as 1713, when Mr. Abraham Darby first used pit- 
coal in his furnace at Colebrook Dale. All the records of that 
period, and for many years preceding, are consistent in with- 
holding any mention of the establishment of ironworks in Scot- 
land ; and although there are signs and tokens in various parts 
of Great Britain, that the Romans were familiar with the art of 
smelting ironstone, and exercised that art in other parts of the 
country, no such evidences are to be found between the Tweed 
and the Moray Firth, or along the whole course of the wall which 
they built between the Clyde and the Forth. All the concur- 
rent probabilities point to the conclusion that the Carron works 
were the first established for iron-making purposes. ‘The date 
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of Scotland was then 7,000 tons, being an average of 875 tons 
per annum for each furnace. 

William Pitt was a notorious failure while he presided over 
the national exchequer ; but perhaps his greatest mistake in that 
capacity was the proposal to tax coal at the pit-mouth. The 
iron trade was particularly affected by the obnoxious tmpost, 
and a committee was appointed to inquire into the manner and 
extent to which it was likely to affect that industry. This was in 
the year 1796, and at that time returns collected by the trade 
committee demonstrate that there were in Scotland seventeen 














242 THE PRACTICAL MAGAZINE. 


blast-furnaces, distributed, with their annual production, as 
follows :— 


Annual 
Furnaces. Production. 

Carron 4 5,616 
Wilsontown 2 2,080 
Muirkirk . 2 2,878 
Clyde . : 3 2,216 
Omoa and Devon 4 2,396 
Goatfield I 300 
Bunawe I 600 
Total. ; : P 17 16,086 


Within ten years, therefore, according to these returns, the 
number of furnaces and the production of pig-iron in Scotland 
had more than doubled. The average produce of each fur- 
nace had also increased from 875 tons ‘v 946 tons per annum. 

Between 1796 and the commence‘uent of the present century, 
the progress of the trade was considerable, there being a rapidly 
growing demand for iron on the part of the industrial arts. In 
1802, the following new fu:naces were either just put into blast or 
building :- 


In Blast. Building. 
Muirkirk . ‘ ‘ I fe) 
Glenbuck . I fe) 
Calder ‘ fe) 2 
Markinch . ; ? é oO 2 
Shotts : ; ; : fe) I 
Total ‘ ; 2 5 


Owing to a proposal made by Lord Henry Petty, in 1860, to 
levy a duty of gos. per ton on pig-iron as a war tax, and submit 
its various processes to the constant inspection of excise officers, 
a deputation was appointed by the proprietors of the 133 iron 
works then in Great Britain, to collect such information as would 
show the inexpediency, and compel the abandonment of the pro- 
posed impost. To the labours of that committee, we owe a 
knowledge of the fact that in 1866 there were twenty-seven blast 
furnaces in Scotland, eighteen of which were in operation. 
These furnaces produced an aggregate of 23,240 tons, while the 
average from each furnace was 1,291 tons perannum. The next 
reliable returns to which we have access show that in 1830 the 
following was the state of the trade : 


i No. of Quantity 
Works. Furnaces. made. 
Clyde ; : J : 4 8,000 
Calder : : ‘ : 4 9,000 
Monkland 2 2,000 
Muirkirk 3 4,000 
Gartsherrie 1 
Shotts I 2,000 
Carron 5 7,000 
Devon 3 3,500 
Wilsontown 2 2,000 
Omoa. 2 2,000 
Total ‘ = ee 39, 500 


In 1830, therefore, the total quantity of pig-iron made in Scot- 
land, was in round numbers 40,000 tons. Between this date and 
1850, or within a period of twenty years, the trade expanded and 
grew with a rapidity and development, that almost rivals— it 
would be impossible to excel—the more recent growth of the 
Cleveland iron trade. The discovery and application by 
Mushet of the black-band ironstone, and the invention by Neil- 
son of the hot blast, were the immediate inducements and causes 
of the immense impetus that followed. 

Before touching on these events, and the new eras which they 
inaugurated, it may be well to retrace our steps for a little, in 
order to understand the state of matters out of which they were 
evolved. 

It was in or about the year 1806 that David Mushet, who 
had been brought up as a metal-founder, at the Clyde ironworks, 
made the great discovery of the black-band ironstone. Previous 
to that time, the mineral used was either slaty-band or clay-band, 
both of which are less richand more difficult to minethan the black- 
band. It was when crossing the Calder, a stream in Old Monk- 
land parish, that Mushet picked up a specimen of this valuable 
ore, which, on being tested in a crucible and analyzed, was found 
to contain over 50 per cent. of protoxide of iron, while it possessed 
the valuable property of requiring no addition of coal to smelt it 
under the hot blast. But the ironmasters of Scotland refused to 
believe that the “wild coal” of the country, as they called the black- 
band, was fit to undergo treatment in the blast-furnace, and 
Mushet raised a prejudice which he found it difficult to live down. 


With unabated confidence in the utility of his discovery, however, 
he persevered against all odds until he had established the supe- 
riority of the black-band, and it became generally adopted. 

While speaking of this discovery, it may be well to state that 
black-band is a carbonate of iron, laminated with coal tosuchan 
extent that it requires no further admixture of that fuel in the 
process of calcination. It leaves, when calcined, a metallic coke, 
containing from 50 to 60 per cent. of iron. Black-band, as its 
name imports, is found in dark seams or bands in well defined 
positions ; sometimes the seam is wanting altogether, or so thin 
as to be unworkable ; at other times the coaly element is so 
predominant that its metallic value is of small amount. When 
it contains more than 20 per cent. of coal it is of little value ex- 
cept when mixed with clay-band, which uses up the excess of 
coal. Being more easily melted than clay-band, the weekly pro- 
duction of a furnace working black-band is 50 per cent. greater 
than that of a furnace working clay-band. 

So far as the argillaceous or clay-band ironstone is concerned, 
its use is still continued on a large scale in the manufacture of 
Scotch pig-iron, and it seems a providential arrangement that 
it mixes so admirably with the black-band as to produce a quan- 
tity of iron, inferior only to the Spiegeleisen of Germany and the 
iron produced from the titaniferous ores of Norway. Itis to this 
remarkable combination of minerals zz sz¢# that Scotland owes 
her exceptional prestige as an iron-producing country. Clay- 
band contains from 30 to 50 per cent. of metallic iron. Before 
being melted they are mixed with coal and calcined in kilns or 
in large heaps, to drive off the carbonic acid, gas, sulphur, and 
other impurities. It is found in seams, bands, and nodules 
throughout the whole of the Scotch measures, but it is most plenti- 
ful in the lower part of the section. The superficial area of the 
coal measures of Scotland, with which the iron ores are inter- 
stratified, is about 1,750 square miles, or 1-18th of the whole. It 
extends across the country in the line of the valleys of the Clyde 
and Forth, and the system penetrates to a depth of about 1,500 
yards. [Ironstone seams are generally only from 6 to 18 
and 30 inches thick, involving the extraction of a great quantity 
of rock or “ breeze” in the operation of mining. As the miner 
advances he builds up behind him as much as possible of the 
stone and rubbish, and sends out the ironstone and refuse material 
to the pitbank. Demandingmoreskill and patient labour than the 
collier, the ironstone miner requires to be better paid for his 
labour. In Scotch coal measures ironstone involved in black-band 
differs little in appearance from coal, depending on the propor- 
tion of coal present; and clay-band, when not concretionary or 
in lumps, is so remarkably like any ordinary worthless stone, 
that skill is required to detect its presence. 

Until Mushet promulgated the properties of black-band, it was 
considered only an inferior quality of coal, and was, in many 
cases, when worked, thrown away as useless. This conception 
of its merits was based on its dissimilarity to the clay-band ; and 
it never seems to have struck any one, previous to Mushet’s 
time, to test it ina crucible. But, as we have shown, the time 
came and the man; and the substitution of the black-band for 
the ores previously used, led to the greatly increased yield in the 
blast-furnace, and the improved quality of iron that contributed 
so materially to the subsequent redundant prosperity of the 
Scotch iron trade. 

Neilson’s invention of the hot blast is the next improvement 
calling for remark. The patent for this new mode of applying 
the blast was taken out in 1829, the patentee having previously 
carried out experiments at the Clyde ironworks, in order to 
determine its effect and value.- Previously the coke used by 
the Scotch ironmasters was obtained from splint coal, which 
during its conversion into coke, underwent a loss of 55 parts in 
100, leaving 45 of coke. During the first six months of the year 
1829, when all the cast-iron at the Clyde works was made by 
means of the cold blast, a single ton of cast-iron required for 
fuel to reduce it, 8 tons 13 cwt. of coal, converted into coke. In 
the first six months of the following year, when the air was heated 
by Neilson’s system to 300° Fah., one ton of cast-iron required 
5 tons 3} cwt. of coal, converted into coke, representing an 
economy of 2 tons 18 cwt. on the manufacture of a single ton of 
iron. From this must be deducted the 8 cwt., or thereabout, of 
coal used in heating the blast. But at this time the hot blast 
was only in its infancy, and its full advantages had not been 

ascertained. Scrivenor tells us that about the beginning of 1831 
Mr. Dixon, proprietor of the Clyde ironworks, substituted raw 
coal for coke ; and from that time—the change having resulted 
in complete success—the use of coke has been almost entirely 
abandoned by the Scotch ironmasters. During the first six 
months of the year 1833, one ton of iron was made with 2 tons 
54 cwt. of raw coal, which with 8 cwt. of coal required to heat 
the blast, gives 2 tons 13} cwt. of coal required to make a ton of 
iron, as compared with 8 tons 1} cwt. of coal required previous 
to 1829, under the operation of the hot blast. Although coal was 
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then of comparatively little value, being procurable at the pit’s 
mouth for 3s. per ton, it is obvious that the economy of nearly 
six tons of coal per ton of iron made was quite sufficient to cause 
a revolution in the trade. But this was, not the only—perhaps 
it was not even the greatest advantage resulting from the hot 
blast. Mr. David Mushet, in his “ papers on iron and steel,” 
written and published in London in 1840, says: “the greatest 
produce in iron per furnace with the black-band and coal-blast 
never exceeded 60 tons per week. The produce per furnace now 
averages 9o tons per week.” The addition of more than a third 
to the productive capacity of the furnaces, was then considered a 
great achievement. What would Mr. Mushet have thought of a 
weekly production of 500 tons, which is attained by not a few 
furnaces in the Cleveland district? But again, we are told 
respecting the results of Mr. Neilson’s invention that, “ instead 
of 20, 25, or 30 cwt. of limestone formerly used to make a ton of 
iron, the black-band only now requires 6, 7, or 8 cwt. to the 
production of aton. This arises from the extreme richness of 
the ore when roasted, and from the small quantity of earthy 
matter it contains, which renders the operation of melting the 
black-band with hot blast more like the melting of iron than the 
smelting of an ore. When properly roasted its richness ranges 
from 60 to 70 per cent., so that little more than a ton and a half 
were required to make a ton of pig-iron, and, as one ton of coal 
will smelt one ton of roasted ore, it is evident that when the 
black-band is used alone, 35 cwt. of raw coal will suffice to the 
production of one ton of good pig-iron.” It is a curious, and 
yet mournful commentary, on the mutations of fortune, that 
while Neilson realized a fortune estimated at over £300,000 from 
his invention, David Mushet, according to his biographer, Mr. 
Smiles, “ never received any consideration for his discovery.” 

The reader, who has followed us up to this point of our narra- 
tive, will now have no difficulty in understanding how it was that 
the pig-iron trade of Scotland received such an impetus, and 
developed with such amazing rapidity from the year 1830. From 
a total annual production limited to 37,500 tons in that year, 
with 27 furnaces in blast, the proportions of the industry advanced 
in 1838 to 147,500 tons, being an increase in eight years of 
110,000 tons per annum; while the number of furnaces in opera- 
tion had increased to 41. A year later, in 1839, there were 50 
furnaces in blast, making 195,000 tons. In the ten years from 
1835 to 1845 the production had increased about 700 per cent., 
the total quantity made in the latter year being 475,000 tons. 
Ten years later, the total quantity of pig-iron produced was 
825,000 tons, and within the next decennial period there was a 
further addition of 339,000 tons, the produce of 1865 being 
1,164,000 tons. From this point the tendency of the trade was 
retrogressive rather than progressive. It received a severe blow 
from the financial crisis of 1866, when the production fell to 994,000 
tons ; and although the demand rallied so far that in 1870 the 
production reached the amount of 1,206,000 tons, it has not since 
touched that figure, nor does there seem much likelihood of its 
being again attained. In 1871, there were 126 furnaces in blast, 
and the production was 1,160,000 tons; in 1872, with 115 furnaces 
blowing, the production fell to 1,090,000 tons. The falling off 
in the production of 1872—the most prosperous year the iron 
trade has ever known—has been variously accounted for; but 
seeing that it took place simultaneously with a reduction of stock 
to the amount of nearly 300,000 it is not unreasonably regarded 
as a presage of permanent decrepitude, attributable either to an 
exhaustion of the physical materials of production, to an increas- 
ing and insurmountable difficulty in bringing these materials into 
practical co-operative conjunction, to a lack of the necessary 
labour, or to all these and other causes combined. Certainly the 
results of the last year are quite at variance with the ordinary 
operation of economic laws, exhibiting as they do a declining and 
inadequate supply under the most favourable conditions of de- 
mand that were ever known. As, however, this anomalous con- 
dition of things must be regulated largely, if not solely, by the 
vicissitudes of the market, we may here pausewith propriety, and 
take a retrospective glance at the fluctuations to which the trade 
has been liable during the last thirty-five years. 

Returning to the ante-hot blast period, we find that the cost 
of iron rendered it impossible to sell with a profit, at less 
than 80s. to 1oos. per ton. The introduction of that mode of 
manufacture threw everything into a state of temporary confu- 
sion. It involved, of course, a very large increase in the supply, 
for which a market had to be created, and as a necessary corol- 
lary, prices gradually began to decline, altogether irrespective of 
any consideration as to the actual profit at which iron could be 
soid. But all this was soon changed, and makers were not long 
in finding out that under the most favourable conditions, induced 
by the events already alluded to, they were able to manufacture 
pigs at a cost of not more than £2 perton. This placed the 
Scotch ironmasters in a highly advantageous position to com- 
pete with the older iron-producing districts of Wales and South 








Staffordshire ; but although large profits were realized up to 
1840—it is stated that one firm in that year netted £60,000 pro- 
fits, which was considered at that time of day as great an achieve- 
ment as double the amount would be now—a period of depres- 
sion followed immediately afterwards, during which Scotch pigs 
were sold at 40s. per ton, and even less. Yet the losses, even 
at this very low figure, were infinitesimal if they existed at all, 
seeing that material and labour were so cheap. Towards the 
close of 1844, iron began to rise, and from September to Decem- 
ber, prices steadily advanced until 65s. was reached for Scotch 
pigs. The year 1845 was marked by a degree of prosperity to 
which that of last year presents the only parallel that can be 
found within the nineteenth century. The “ bears” operated ex- 
tensively, and early in the year Scotch pigs rose 120s. per ton, at 
which high price very large transactions took place. As an in- 
stance of the wonderful elasticity of the trade, it is interesting to 
notice that the quotations for April of this year were at the rate of 
107s. 6d. per ton ; in June, it was 65s. ; and in December, again 
it had advanced to 76s., the average for the year being 80s. 3¢. 
The production for this year was 400,000 tons, and at its close 
the stock was 240,000 tons, or seven months’ supply. Prosperity 
continued to attend the trade up to 1847, when the stock had 
declined to 80,000 tons ; but the financial panic that took place 
towards the close of that year, and which culminated in the sus- 
pension of the Bank Act, with the minimum rate of discount at 
8 per cent. abruptly clouded the prospects of the trade, and 
prices came thundering down until 45s. per ton was touched at the 
close of the year. During the five years that followed the crisis of 
1847, the iron trade remained depressed. Priccs ranged from 
36s. to 525. 6d. while the minimum cost of production was about 
40s. per ton. But in spite of all obstacles, the production con 
tinued to increase until in 1852 it reached 780,000 tons, and the 
stocks had accumulated to 450,000 tons. By the end of 1852, 
money had become a drug at two percent. In June, the Bank 
of England held upwards of £20,000,000 in bullion, and only 
£10,000,000 of bills under discount. In anticipation of revived 
prosperity—indicated first by a brisk demand for manufactured 
iron—an active speculation set in, and the price of pigs rose from 
36s. in June to 78s. in December ; the average price for the year 
being 455. 5¢. Between 1852 and 1857, the trade continued 
uniformly prosperous, but in November of this year another 
crisis induced the government to suspend the Bank Act in order 
to allay panic, and arrest general bankruptcy. In a few months 
pigs declined from 8os. to 48s., the average for the year being 
69s. 2¢. The five years between 1858 and 1863 presented the 
longest period of depression the trade has ever known. The 
average quotations were as follows: 1858, 545. 5@.; 1859, 
51s. 10d. ; 1860, 535. 6d.; 1861, 49s. 3d. ; 1862, 525. lod. ; and 
1863, 555. 9d@.; the average being thus about 53s. per ton. 
Another short period of resuscitation was followed in 1866, by 
another financial crisis, during which the number of furnaces in 
blast was reduced from 136 to 98, and the production fell from 
1,164,000 tons to 994,000. Since then the average prices have 
not exceeded 58s. 11¢. for any one year ; and no better gauge of 
the extraordinary prosperity of 1872 can be adduced than the fact 
that rors. 10d. was the average value of pigs for the year, as 
compared with 58s. 11d. for the year immediately preceding. 
Our review of prices is now brought up to the period from 
which we started, and again we are called upon to contemplate 
the future prospects of the trade. We confess to being face to 
face with a difficulty of no ordinary magnitude—a problem that 
almost defies elucidation. We cannot judge of the future by the 
past, which is the usual test. Up to 1872,a period of prosperity 
always led to an increase of production, and a great extension of 
operations. Last year, with every possible inducement to mul- 
tiply the production, it showed a falling-off to the extent of more 
than 100,000 tons as compared with 1870, although the prices 
obtained in the latter year were only about one-half of those 
that prevailed in the former. “Coining money ” is a familiar 
term strictly applicable to the results of the Scotch iron trade 
during last year. One firm is known to have netted over 





£200,000! The profits of another have been assessed at 
£800,000! In every case the profits were greater than they had 
ever been before. ‘The mineral resources of the country are not 
exhausted. They are practically inexhaustible. New fields of 


considerable magnitude have recently been opened out in the 
vicinity of Edinburgh, and although the principal deposits are 
in Lanarkshire and Ayrshire, it is believed that there are many 
miles of minerals yet untouched. It cannot, therefore be due to 
an exhaustion of the physical conditions of development that 
the trade exhibits retrograde tendencies. So far as last year’s 
operations are concerned, we can only assign the misunder- 
standings and unsatisfactory relations that have existed between 
employers and employed as the cause of. this “effect defective.” 
The miners have, according to the masters’ views, been unrea- 
sonable in their demands—according to their own, they have 












































not. It is not our business to decide between these conflicting 
interests ; but the result can be stated without prejudice. It 
has been a greatly restricted out-put of minerals inducing a 
diminished production of iron and a partial paralysis of enter- 
prise. So long as their aims and operations were dependent 
upon the caprice of their workmen, who could carry things 
with a high hand, manufacturers were not unreasonably afraid 
of extending the ramifications of their business. In the face of the 
supreme difficulties that were placed in their way last year—diffi- 
culties, too, over which they had not the least control, iron- 
masters had no encouragement to embark on new ventures, or 
to widen the limits of their connexion ; and it is to this fact that 
the anomaly of an abnormal demand, meeting a diminished sup- 
ply, may be referred. 

But the retrograde tendencies of the pig-iron trade of Scot- 
land are influenced by other considerations of a more remote 
character. Scotland has not kept pace with other iron-pro- 
ducing districts in the introduction of new and more economical 
appliances and modes of manufacture. Cleveland, “ the youngest 
child of England’s enterprise,” has led the van in this direction, 
and has doneso with a large measure of success. Manufactured 
under much more economical conditions, the Cleveland iron can 
undersell that of Scotland, and the latter country has no doubt 
suffered from the formidable competition offered by its rival. For 
many years Cleveland was allowed to run a winning race, 
while the Scotch ironmasters lay quietly and complacently on 
their oars. At last, however, they have become alive to the 
dangers that beset them ; they have realized that if they would 
maintain their supremacy they must follow the lead of their 
rivals, who have already far out-distanced them. 

It is pretty generally known that the great size and height of 
the blast-furnaces of Cleveland have been the main source of the 
economy effected in the manufacture of pig-iron, but perhaps 
another and scarcely inferior cause of that economy has been 
the utilization of the blast-furnace gases in such a way as to re- 
duce the consumption of coal. Up till quite lately nothing of 
this kind had been put into practice among the Scotch iron- 
masters. While the ironmasters of Cleveland were building 
furnaces of 100 ft. in height, and a cubical capacity of 35,000 
ft., the Scotch ironmasters retained their old-fashioned furnaces, 
varying from 40 to 60 ft. in height, and having a cubical capa- 
city of 4,000 to 8,000 ft. The English ironmaster, by the use 
of the bell and hopper or cup and cone apparatus, led off the 
waste gases from the furnace to the heaters and boilers, thus 
effecting an enormous saving of fuel. The Scotch ironmasters 
allowed all the gases capable of being so utilized to escape, and 
did not seem to grudge the expenditure of a few thousands of 
tons of coal that might otherwise have been saved. Hence it is 
that in England, or at any rate in the Cleveland district no 
smoke or flame is observed to come from the top of the 
furnace, while both are belched forth, with an almost appalling 
waste, in the Scotch furnaces. The quantity of ore charged 
into the Scotch furnace is scarcely less than fifty per cent. per 
ton of iron made, and it occasionally exceeds that proportion. 
Estimating the coke contained in this coal at sixty per cent. 
Mr. Ferdinand Kohn, C. E., in his “ Tron and Steel Manufac- 
ture,” finds the consumption of fuel in the furnace equivalent 
to thirty cwts. of coke per ton of iron. In the Cleveland dis- 
trict twenty cwt. and even nineteen cwt of coke will produce a 
ton of iron, inclusive of what is required for the hot blast and 
boilers. Independently of the gaseous components of the coal, the 
Scotch furnaces thus consume a quantity of fuel per ton of iron 
made fully twice as great as that required in the Cleveland dis- 
trict. But, in addition to this an allowance has to be made for 
the difference in quantity of raw materials passed through the 
furnace. In Cleveland upwards of four tons of raw materials 
are charged into the furnace along with the fuel, while in Scot- 
land the average is only two tons of ore and limestone. Ap- 
proaching the question of production, we find that the results are 
still more unfavourable to Scotland. The average production 
of the blast furnaces may be put down at 200 tons per week, 
although a number of them come considerably short of that 
figure. In Cleveland, on the other hand, there are many 
furnaces working up to 500 tons per week, and few of them 
come below 400. This accounts for the fact—which may seem 
inexplicable to the unitiated—that with a greatly less number of 
furnaces, Cleveland produces nearly twice as much pig-iron as 
the whole of Scotland. Hitherto all attempts made to increase 
the height and capacity of the blast-furnaces of Scotland have 
been attended with failure. The burden of the blast-furnace 
seemed to be already as great as it was capable of bearing, and 
in working the increased height gave a great deal of trouble, 
the hearth being liable to be “gobbed” up by solid matters 
falling down in detached lumps. Engineers have argued from 


this peculiar characteristic of the Scotch furnaces that their 
structural arrangements are at fault ; but instead of seeking to 
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modify and improve the shape of their furnaces, the ironmasters 
“ayont the Tweed” have allowed them to remain zy statu 
guo,; and hence the uniformity that prevails among the iron- 
works of that country inthe matter and modes of appliances. 

A new era has, however, dawned upon the Scotch iron trade, 
so far as the construction of blast-furnaces is concerned ; and 
nearly all the principal ironmasters are hastening to adopt the 
new form of furnace, recently patented by Mr. Ferrie, manager 
of the Monkland Iron and Steel Works, Coatbridge. Mr. Ferrie’s 
patent consists in raising the ordinary fifty feet Scotch blast-fur- 
nace toa height of ninety feet and covering the top, @ Za the Cleve- 
land system, with a cup and cone apparatus. The additional 
superstructure is divided longitudinally into four chambers or 
compartments, which descend the stem of the furnace interiorly 
some thirty feet, the divisional walls resting their base upon 
crossed arches, built from the interior wall at the level of the pre- 
sent Scotch furnace-mouth. The upper forty feet of the furnace is 
surrounded with circumferential flues ; and, accompanying the 
four descending division-walls to the arches referred to, there are 
conducted another series of flues, arranged in an almost spiral 
manner round the four chambers or retorts. The charging of 
the furnace is accomplished in the usual manner and in about 
fifty seconds of time. In the self-coking process, which now be- 
gins, the gases evolved by the destruction of the coal begin to pass 
off, one portion passing down a flue in the interior of the furnace 
wall to the level of the arches, where a sufficient admission of at- 
mospheric air is permitted to come into contact with the gases 
which enter the flues by means of a series of gratings placed 
round the stem of the furnace to support their combustion. The 
combustion of the gases can be regulated to any degree, as the 
intensity increases or diminishes. ‘The heat in the brickwork of 
the flues is of a bright red. Passing through the nine-inch walls, 
and combining with the ascending heat from the lower part of 
the furnace, it completely cokes the coal in its passage down the 
four retorts or compartments, and, at the same time and in the 
same way, it raises the temperature of the ores and the flux to the 
same degree. By the time, therefore, that the charge reaches 
the single chamber of the furnace proper, below the arches, the 
coal is not only thoroughly coked but at a high white heat, caus- 
ing an important economy of coal. The gas generated during 
the self-coking process is sufficient to sustain a temperature 
within the flues ranging from 1,500 degs. to 1,700 degs. Fahr., 
but a capacious pipe leads off the surplus gas from the top toa 
distance of some hundred feet, at an average temperature of 500 
degs. Fahr. to supply boilers and stoves. 

The extreme importance of Mr. Ferrie’s invention—which is 
destined apparently to become the furnace of the future in 
Scotland—and the results to which it is likely to lead, are suffi- 
cient justification for describing it at such length. It is simply 
an achievement that many ironmasters have vainly endeavoured 
for years past to realize. It enables the burden and production 
of the furnace to be increased, not only without inconvenience 
or trouble, but with an almost fabulous economy of fuel power. 
It is calculated that if this furnace were generally adopted by the 
ironmasters of Scotland it would represent an annual saving of 
1,200,000 tons of coal, 115,000 tons of ore, and 450,000 tons of 
dross, equal at the present market value of these materials, to a 
sum closely approximating to a million and a-half sterling. In the 
ordinary hot-blast furnace in general use throughout Scotland 
it requires from 50 to 53 cwt. of coal for the production of a ton 
of pig ; whereas by this process the same quantity, and an even 
better quality of iron can be made with 32 to 34 cwt. of coal, 
thus giving a saving of 19 cwt. of coal per ton of iron made. In 
the consumption of iron ore there is a further saving of 2 cwt. 
These are no merely hypothetical conclusions. They are actual 
results obtained every day for two years past at the Monkland 
Iron and Steel Works, where three furnaces on Mr. Ferrie’s 
plan are now in blast. Indeed, it is believed, with every show of 
reason, that the Ferrie furnace could be adapted for the smelting 
of English ores under a similar condition of things; and that 
the soft coal of Durham and Northumberland, which now requires 
to be converted into coke before being used, involving an enor- 
mous waste—Ioo tons of coal being required to make 55 tons of 
coke—could be used in this furnace in its raw state. To test 
the practicability of this condition, Mr. Isaac Lowthian Bell, 
one of the most famous metallurgists of the age, experimented 
with a quantity of Durham coal in one of the Monkland furnaces 
over a period of twelve hours, and found that it passed down 
one retort as well as the Scotch coal in the other retorts. There 
was no hanging of the materials, no running of the burden, 
no annoyance of the tuyeres, and it did not appear as if tar and 
other effete materials were likely to be created during the self- 
coking operation. But there are many avenues through which 
practical men may be led to a conflict of opinion ; and Mr. Bell 
himself did not seem to think that the use of raw coal instead of 
coke led to any direct or important economy. At any rate he 
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stated at a meeting of the Iron and Steel Institute of Great 
Britain, held in September, 1871, that whether the fuel used in 
the blast-furnace was employed in the shape of coal or coke, it 
was not until it reached the latter state that its real duty in 
smelting began; and viewing the process in this manner, it 
appeared to him somewhat doubtful, whether the advantage of 
Mr. Ferrie’s system was not due chiefly to the addition made to 
the height of the furnace, rather than to its self-coking features. 
Mr. Bell concludes that half the saving of coal is due to the in- 
creased height of the furnace, and half to the combustion of gases 
in the flues of the upper zone. Both of these are results that 
had often been attempted in Scotiand before, but always with 
failure. 

But another, and not the least important feature of the Ferrie 
furnace is its suitability to the use of soft as well as splint coal. 
This is an advantage of the utmost moment to the trade, inasmuch 
as the hard splint coal of Scotland has hitherto been so largely 
used, for blast-furnace purposes, that it is in many localities 
almost entirely exhausted. Soft coal is much more plentiful, 
and happily the Ferrie furnace is adapted to the use of coal of 
the most bituminous character. It suits best a quality of coal 
analogous to that found in the measures of Durham and North- 
umberland. By the use of this furnace, therefore, ironmasters 
may look forward with assurance to a much longer lease of the 
fuel available for smelting purposes. 

And now that our readers are aware of the important econo- 
mical results attainable in the Ferrie furnace, they will not be 
surprised to learn that it is being largely used by the Scotch 
ironmasters. At both the Coltness and the Dalmellington iron- 
works, it is proposed to substitute it for the present form of fur- 
nace. At the former works there are now twelve blast furnaces 
in operation. They are all of the same size, 52 ft. high and 14ft. 
boshes. Hitherto they have been without any means for the 
utilization of the escaping gases, although so far back as 1851 
Mr. Houldsworth, one of the proprietors, patented an arrangement 
of calcining kilns worked by the waste gases of the furnace, 
which were also used for firing the boilers. To effect this, the 
furnaces were not entirely closed, but a series of square open- 
ings or draught holes were made all round the sides of the fur- 
nace a few feet below the bridge. and a considerable portion of 
the gases were thereby taken off, and conveyed along through a 
series of flues or pipes to the bottom of the calcining kilns. 
These kilns, which were each capable of holding 140 tons of 
ironstone, were very low in proportion to their diameter, and the 
necessary draught was obtained by means of a chimney com- 
municating with the several kilns through flues. They were 
charged at the top, and remained closed for a whole week, after 
which the calcined ore was removed through a large door in the 
side of the kiln. After many experiments, and a great expendi- 
ture of money and labour, this system had to be abandoned, and 
since then the only earnest and elaborate attempts made to effect 
the utilization of the waste gases have taken place at Glengar- 
nock works in Ayrshire, and the Summerlee works of the Messrs. 
Wilson at Coatbridge. In the former case the gases were led 
away from the tops of the furnaces about a couple of feet below the 
charging ports, in the usual way ; and the writer, on the occasion 
of a recent visit to the works, was informed that the plan had 
succeeded very well, that the combustion was as perfect as could 
be desired, and that there was no “ gobbing ” worth speaking of. 
At the Summerlee works, after experiments extending over several 
years, Addenbrooke’s mode of collecting and utilizing the waste 
furnace gases has been tried with success. There are altogether 
eight furnaces at these works. One of these was remodelled 
last year, and raised to the height of 70 ft.—the others are only 
from 42 to 50 ft.—with the most encouraging results. This and 
other four furnaces are now using the cup and cone apparatus. 
The gases are led off from three by Addenbrooke’s plan, and 
from the other two by inserting a gas main into the furnaces 
about six feet below the charging ports. By the use of raw coal 
in these furnaces, gas is obtained in sufficient quantity to serve 
as fuel in generating steam for one blowing engine, and for the 
heating stoves of five furnaces. But although the results thus 
obtained are successful as compared with those attainable 
under the old method, they must utterly pale before the economy 
effected in the Ferrie furnace, and hence we learn that the 
Summerlee firm are now negotiating for the introduction of the 
latter method. It is instructive in this connection to note the 
diversity that prevails in blast-furnace practice—a diversity that 
ever and anon leads to the endurance of heavy losses and great 
discouragement ; but which must always, in the long run, tend to 
the advancement of the true interests of science, by securing the 
ultimate triumph of the most meritorious and economical sys- 
tems and appliances. It is scarcely necessary to add to what 
we have already said, that the pig-iron trade of Scotland is on 
the eve of a revolution—bloodless and beneficent. It can no 
longer afford to ignore the encroachments of scientific know- 
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ledge. Hitherto the ironmasters of the country have only con- 
fronted opposition from without ; now, unless they keep abreast 
of their neighbours, they are threatened with rivalry from within 

a rivalry which will enable the one to undersell the other, 
unless both advance in the same ratio and in the same direction ; 
but a rivalry, also, which is likely to stimulate and give a fresh 
impetus to the staple industry of Scotland, and enable it still, 
and perhaps more than ever, to hold its own in the markets of 
the world. 

There is one unique feature of the iron trade of Scotland to 
which we have only as yet incidentally alluded, although it de- 
mands more than a passing remark. This is the Glasgow pig- 
iron warrant market, which is quoted throughout the world, 
where iron is largely used, as the standard market of the iron 
trade. The transactions in this market are based on the ex- 
istence of the warrant stores, and range from 5,000,000 to 
10,000,000 tons per annum. The warrant stores are kept by the 
Messrs. Connal and the Forth and Clyde Canal Company, and 
their condition is generally a good, if not always a certain, indi- 
cation of the state of the trade. When the iron is placed in 
store, the broker or merchant obtains what is called a warrant, 
by which he can lift cash upon it. He may hold these warrants 
for years, and he may dispose of them next day, according as 
the tendency of the market is upwards or downwards. It is 
quite a usual thing for thousands of tons in these stores to 
change hands half a dozen times without once being touched. 
If a merchant finds a chance, with a rising market, to buy cheap, 
he may purchase 20,000, 50,000 or any quantity of tons of iron 
to-day, and dispose of them to-morrow at 55. or even Ios. ad- 
vance on what he paid. If the market falls he must either hold 
these warrants, or sell them at a loss that often means ruin. 
It is to this element of the trade that the enormous speculation 
which takes place on ’Change in Glasgow is due; and it is 
through these warrant stores, also, that the “ bulls” and “ bears ” 
carry on their operations. It is impossible to furnish a more 
compendious statement of the condition of the iron trade of 
Scotland than the following figures, showing the quantity of iron 
in stock at the close of each year since 1844, are calculated to 
supply. It is unnecessary to premise that when stocks diminish 
the trade is good, and that conversely, when they accumulate, 
the trade is depressed and prices unremunerative : 





Stock. 

160,000 tons, 31st Dec., 1844 
245,000 ,, 1545 
149,000 ,, = 1846 
$0,000 __,, : : Be 1847 
98,000 ,, se 1845 
210,000 ,, os 1549 
270,000 ,, ie 1550 
350,000 ,, ISSI 
450,000 ,, om 1552 
210,000 _,, 1953 
120,000 _,, " 1854 
98,000 rf : i 1855 
$8,000 _,, mm 1856 
100,090 ,, : 1857 
295,000 _,, 1855 
330,000 ,, ; 1859 
427,000 ,, ; 1860 
535,000 ,, 1561 
645,000 ,, 1862 
756,000 , 1863 
760,000 ,, 1864 
652,000 _,, 3 1865 
510,000 ,, at 1866 
473,000 ,, 1867 
568,000 ,, , , ss 1868 
620,000 ,, i ; 1869 
665,000 _,, ‘ : S 1870 
499,000 1871 
194,000 _ ,, ‘ . ; 1572 


The following figures will aid the reader in arriving at a ready 
comprehension of the progress of the trade, showing as they do 
its graduated growth for the last twenty-seven years :— 


Furnaces in Blast Make. 
31st December, 1845, . . 88 47 5,000 tons. 
s 1846, . ‘ 98 570,000 _,, 
ne 1847, . 100 . 510,000 _,, 
= 1848, . ° 103 . 580,000, 
* 1849, .- . #2 690,000 7, 
as 1850, . ° 105 595,000 ,, 
€ 1851, -. « 2 760,000 __—, 
” 1852, ° 113 775,000 , 
eS 1553, » . 114 710,000 ,, 











Furnaces in Blast 


31st December, 1854, 


Ee: 1855, 
mn 1856, 
aa 1857, 
<a 1858, 
ie 1859, 
ea 1860, 
is 1861, 
Ff 1862, 
is 1863, 
. 1864, 
a 1565, 
, 1866, 
” 13¢ 7 5 
39 1868, 
re 1869, 
oe 1870, 
= 1871, 
ys 1872, 


By comparing the ab 
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Make. 


770,000 tons. 


117 
12! $25,000 
128 $32,000 
23 915,000 
132 945,000 
125 950,000 
131 1,000,000 
[21 1,035,000 
125 1,080,000 
134 1,160,000 
134 1,160,000 
136 1,164,000 
gs. "i 994,000 
Ii2 . . 1,031,000 
[21 * F 1,068,000 
129 . . 1,150,000 
126. . 1,206,000 
6. . 1,160,000 
115 1,090,000 


easy to arrive at the foreign exports for the years named : 


Shipments and Home Consumption 


In 1845, js 
15.46, 
1847, 
1848, 
1849, 
1850, 
1851, 
1852, 
1853, 
1854, 
1855, 
1856, 
1857, 
1858, 
1859, 
1860, 
1861, 
1862, 
1863, 
1864, 
1865, 
1866, 
1867, 
1865, 
1869, 
1870, 
1871, 
1872, 


The pig-iron works in 


Scot 


390,000 
666,000 
579,000 
562,000 
578,000 
535,000 
680,000 
67 5,000 
950,000 
860,000 
847,000 
842,000 
843,000 
810,000 
915,000 
903,000 
927,000 
970,000 
1,105,000 
1,156,000 
1,272,000 
1,136,000 
1,008,000 
97 3,000 
1,098,000 
1,161,000 
1,335,000 
1,356,000 


tons. 
” 
” 
” 


” 


” 
” 


” 


” 
” 
” 
” 
” 
” 
” 
” 
” 
” 
” 


” 


ove figures with the following, it will be 


land, and their condition at the close 


of last year, will be found correctly stated in the annexed table : 


Messrs. William Baird & Co. 


Proprietors 


” Do. 

Bs Do. 

Pa Do. 

” Do. 

» Merry 

» Do. 

a Do. 

4, Coltness Iron Co. 


», Dalmellington [rot 


», Robert Addie & S« 
5, Wilsons & Co. 


» Colin Dunlop & Cc 
» Wm.,Dixon, Esq. 


” Do. 
5, Shotts [ron Co. 
” Do. 


» Wishaw Iron Co. 


» Lochgelly Iron Co. 
» A. Christie & Co. 
», Carron Iron Co. 
» Jas. Russel & Son 
» Henry Cadell, Esq 


Co. 


NS 


James Dunlop & Co. 


). 


George Wilson & Co. 


& Cunninghame, 
[Limited |Ardeer 


Monkland Iron & Steel Co. 


Works. 


Gartsherrie 
Eglinton 
Lugar 
Muirkirk 
Portland 
Glengarnock 


Carnbroe 
Coltness . 
|Dalmellington 
Monkland 
|Langloan 
|Summerlee 
|Clyde 
Quarter 
{Govan 
{Calder 
|Shotts 
iCastlehill 
|Wishaw . 
Kinneil 
Lochgelly 
}Lumphinnans. 
Carron 
jAlmond . 
Bridgeness 
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MR. JAMES BAIRD OF GARTSHERRIE. 

The career of Mr. James Baird, principal of the great Gartsherrie 
firm, illustrates, perhaps, more forcibly and vividly than any other 
the immense development of the pig-iron trade of Scotland, and 
the avenues toaffluence and power which it was the means of open- 
ing up. Born in 1802, Mr. Baird is the fifth of a family of eight 
sons and one daughter, whose ancestors for several generations 
had been farmers in the parish of Old Monkland, and whose 
father was a tenant on both Drumpellier and Rosehall Estates 
of the farmers of Kirkwood, Newmains, and High Cross. The 
various members of the family were born in the following 
order :—Janet, 1794; William, 1796; John, 1798; Alexander, 
1799 ; James, 1802 ; Jean, 1804 ; Robert, 1806 ; Douglas, 1808 ; 
George, 1810; and David, 1816. All unconscious of the great 
destiny that was before them, the elder members of the family 
aided their father in agricultural operations until they had passed 
maturity. The father, Alexander Baird, died at the age of 68, 
after having seen his sons established in the Gartsherrie Works 
and on the high road to fortune. Seven of the brothers became 
partners in these works, the eighth brother, John, having pre- 
ferred to stick to agricultural pursuits. All of them, with the 
exception of James, have long since met the shadow feared by 
man and gone over to the great majority. But, although our re- 
marks will refer more particularly to the only survivor, his career 
is so mixed up with those of his brothers, especially as regards 
its earlier stages, that frequent collateral allusions must be made 
to them. 

‘The first step taken outside the pursuit to which they had been 
trained was that of William starting a day-level and a gas pit at 
Rochsolloch, in the immediate neighbourhood of one of the farms 
tenanted by the founder of the Baird family. We are not aware how 
many of his brothers were associated with William in this venture ; 
but to him, at any rate, belongs the credit of having initiated the 
enterprise which afterwards assumed such colossal proportions. 
By industry and economy, exercised almost to the verge of par- 
simony, the Messrs. Baird were enabled to make some little 
money out of their little colliery, albeit that at that time coal- 
owning was not nearly such a profitable occupation as it is in our 
own day. Other pits were afterwards opened out in Maryston 
and Gartsherrie, but no works of any consequence had yet been 
started in this district- now the Black Country of Scotland—for 
the manufacture of iron. Indeed, the iron trade appeared to 
concentrate rather on andtowards the east coast, where the Carron 
Works were carried on. As for Coatbridge, which is now en- 
vironed with a crescent of blast furnaces, it was, to all intents 
and purposes, a purely pastoral locality. The population was 
limited to some 5,000 people for the whole parish of Old Monk- 
lands, and the only industrial establishment of any consequence 
was the chemical works carried on by the late Mr. Neil 
M‘Brayne on the Summerlee estate. A few coal pits had been 
sunk here and there by, among others, Mr. James Merry, the pre- 
sent member for Falkirk, at Blacklands, Gunny and_ Kipps, 
and at Maryston by Mr. Robert Simpson ; but there was neither 
the visible means nor the prospects of an impetus and expansion 
such as that which has, within the short space of forty years, 
transformed all the original features of the district, and made it, 
perhaps more than any other district in the world, realize the 
picture of Dante’s * Inferno.” 

The Gartsherrie Ironworks were commenced in the year 1829, 
and the first furnace was put in blast in May 1830, or simultane- 
ously with the invention by Neilson of the hot blast. We have 
already had occasion to refer to the important results to which 
this invention contributed ; and it was in view of the economy 
promised by its application, and consequent probable profits, that 
the Gartsherrie Works were commenced. In the perfecting of his 
invention Mr. Neilson was largely assisted by Mr. James Baird, 
who gave it a great deal of attention, and designed appliances by 
which the air could be heated to a high temperature without 
destroying the apparatus. It is not too much to say that the 
Gartsherrie Works owed their success, in the first instance, to the 
judicious selection of their site ; next to the enterprise and skill 
with which they were promoted and carried on ; and, last of all, 
to the readiness of the proprietors to avail themselves of all new 
appliances or processes that promised to lead to economy of 
manufacture. 

From time to time the Gartsherrie Works were extended until 
they reached their present exceptional proportions. They are now, 
with perhaps the solitary exception of Dowlais, the largest works 
of their kind in the world. Situated between the two main 
lines of the Caledonian and North British Railways, they now 
comprise sixteen blast furnaces placed in two parallel rows, 
eight on each side of the Monkland Canal, which is one of their 
main arteries for the transport and import of materials. On one 
side of the canal, the furnaces as their varying size testifies, 
were built at different times; but on the other side of this 
The two 
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rows of furnaces are placed face 
bordering the canal, and the lines of rails for the supply of raw 
materials placed at a higher level behind each row. A railway 
bridge connects the two lines of rails crossing the canal and the 
lower level of the works. The blast is heated to about 800° in 
hot-blast ovens of the pistol-pipe form. This is an invention of 
Mr. James Baird. It was adopted first at these works about 
thirty-five years ago, and led to a higher temperature of blast 
than had up to that time been reached in the Scotch furnaces. 
Since then the pistol-pipe hot-blast oven has come into general 
use throughout the rest of Scotland. The stoves are fired with 
slack. They are placed behind the furnaces at the level of the 
railways supplying the coal. Originally Mr. Baird placed the 
hot-blast stove on the top of his blast furnace, and tried to 
utilize the flames escaping from the latter for heating the blast ; 
but, as we have shown elsewhere, this mode did not prove a real 
success in Scotland until Mr. Ferrie’s furnace was devised. 
The ore used at Gartsherrie is pure black-band, which is de- 
livered from the mines in a calcined state. A very large stock of 
iron ore, varying from 80,000 to 120,000 tons, is always kept on 
stock at Gartsherrie. Lesides the native black-band there is 
generally a considerable quantity of hematite used, and the firm 
work hematite mines of their own near Whitehaven. The black- 
band is calcined in open heaps of about 2,000 tons, covered over 
with small material, so as to exclude an excessive supply of air. 
Before being charged into the blast-furnace, the calcined black- 
band is carefully sorted, and all foreign and impure matter is ex- 
tracted by hand. It is probably due to the care bestowed upon 
the purification of the ingredients used in the blast-furnace that 
the Gartsherrie brand is so much esteemed. It is more like the 
assaying of precious metals than the rough-and-ready mode of 
treating the materials used in the furnaces of Cleveland and other 
districts. When thus carefully picked and purified the Gart- 
sherrie ironstone contains a very large per-centage of metallic 
iron ; and it only requires 32 cwt. to the ton of iron, or even less. 

The weekly production of the Gartsherrie furnaces is about 
160 tons each; they are tapped every twelve hours, and pro- 
duce each about twelve tons of iron at each cast. The pro- 
duction of the works for 1872 was over 120,000 tons, about 80 
per cent. of this being “ No. 1 Gartsherrie,’ which is the highest 
quality of foundry iron made, and at the present market value 
realizes from 160s. to 165s. per ton. 

Besides the establishment at Gartsherrie, the Messrs. Baird 
acquired the Lugar, Eglinton, Portland, and Blair Lronworks, 
all in Ayrshire ; and in 1856 they acquired the Muirkirk Iron- 
works, also in Ayrshire, which, after the Clyde and Carron, are 
the oldest ironworks in Scotland. In 1864 the firm acquired 
the Portland Ironworks, with five blast-furnaces, to which one 
has since been added. In 1852 the Blair Ironworks came into 
the market. These works were started by the Ayrshire Iron 
Company, which became bankrupt through the mismanagement 
of its affairs. The works of the company were increased at a 
rate out of all proportion to the capital. lron was bought on 
credit and sold for cash at a ruinous sacrifice, and when in- 
solvency followed it was found that there were £250,000 of 
liabilities, without any assets except the works at Dalry. 
These works, which originally cost £90,000 to £100,000, were 
ultimately sold to the Messrs. Baird for £20,000, or £70,000 
less than it cost to build them. At the present time, therefore, 
the Gartsherrie firm own forty-two blast furnaces, capable of 
producing, when in full going order, from 1,200 to 1,500 tons of 
iron per day. At the present time the output of pig does not 
exceed 800 tons daily. Altogether, the firm employ upwards of 
9,000 men and boys, 300 of this number being engaged at 
Gartsherrie. And here it may be remarked that the Gart- 
sherrie iron is more valuable than any other brand in Scotland, 
that of Coltness alone excepted. As a well-known engineer has 
put it, “ a ton of pig-iron marked Gartsherrie will command a price 
in the market which is above the average of the general quo- 
tations, but which is also entirely unaffected by the smaller 
fluctuations in the prices of pigs, the general variations between 
supply and demand having no influence upon that select brand. 
The same pig-iron taken to any distant port will find itself in a 
similar position by virtue of its brand ; and the act of effacing 
this brand, although it could not possibly alter the intrinsic 
value of the material, would reduce its market-price by 10 or 
12 per cent.” 

From these premises we may almost draw a conclusion which 
will be tolerably certain and safe as to the probable profits of the 
Gartsherrie firm. Assuming that their total annual production 
were only 200,000 tons—and it has often been much above this 
its value, at the present quotations for pig, would be a million 
and a-half sterling! It is no secret that something like one half 
of this enormous amount finds its way, in the shape of profits, 
into the pockets of the Gartsherrie firm. 

From first to last Mr. James Baird has been the most active, 








to face, with their pig beds | practical, and plodding member of this great tirm, and he is now 


the only one of his name that is associated with its management. 
With a constructive and inventive genius that was eminently 
sound and correct, if not very brilliant, he devised many im- 
provements in blast furnace practice. We have already alluded 
to the assistance he rendered in the perfecting of Neilson’s in- 
vention of hot blast. But that was only one of his many achieve- 
ments. It was he who led the way in Scotland to the adoption 
of the modern shape of the blast-furnace, which is very much less 
in bulk and cost than those used in the early history of the trade, 
when square bases, and other cumbersome and unnecessary 
features now obsolete, or nearly so, were in vogue. It has been 
said that Mr. Baird excelled in suggesting and applying different 
modes of saving labour inevery department ; and so skilled was 
he in all the various processes of manufacture, that the workmen 
all regarded him as a master of his handicraft. 

From the commencement of their operations at Gartsherrie, 
the Messrs. Baird worked all their own minerals, and they ac- 
quired extensive royalties, which they still continue to work under 
long leases; so that the firm still possesses advantages in this 
respect that places them in, perhaps, a more favourable position 
than any other firm inScotland. Since 1826they have worked coal 
on the Gartsherrie estate, and the great bulk of their coal was 
found there for many years. Pits are still being worked within 
200 yards of the works, but the prospect of their near exhaus- 
tion hascompelled the firm to secure other royalties near Bothwell, 
where there is a very large virgin field of coal. The ironstone 
is brought from pits in Stirlingshire and Ayrshire, and the lime- 
stone is also largely taken from the latter county—all the neces- 
sary supplies being extracted from the firm’s own mines and 
quarries. 

But one of the greatest achievements of the Gartsherrie firm 
yet remains to be placed to their credit. It is that of bringing to 
perfection a coal-cutting machine, now known as the Gartsherrie 
mechanical collier. After about eight years, anxious labour, the 
firm have succeeded in bringing coal-cutting machinery to a 
greater measure of practicability and completeness than has been 
attained anywhere else. In the pits of Gartsherrie there are 
now several of these machines in regular operation. [ach ma- 
chine cuts 350 feet of coal per night of eight hours, yielding 
altogether about seventy-five tons, or a quantity equal to the pro- 
duction of thirty-five to forty men ; while only three or four men 
at the most are necessary to look after the apparatus. It is 
driven by compressed air, yielding a pressure of 45 lbs. to the 
square inch, the air being brought in cast-iron pipes to the 
machine. So satisfied are the owners of the Hetton Colliery, 
and other principal English collieries of the merits of the Gart- 
sherrie coal-cutter, that they have given orders for its introduc- 
tion ; and all the signs of the times point to the conclusion that 
in course of time these machines will to a very large extent dis- 
pense with manual labour. In endeavouring to bring this coal- 
cutter to perfection, Mr. James Baird exerted himself strenuously, 
sparing neither time, money, nor trouble. He watched over 
its progress, and studied its requirements and shortcomings, as 
eagerly as Mr. Walter did when he was perfecting the now well- 
known Walter press ; and it is some encouragement to continued 
perseverance and patience to know that if they do not always, 
as our copy-books told us, overcome all difficulties, they did so 
in these two notable cases, and in many more that need not be 
mentioned. 

In addition to their enormous personalties, and the no less ex- 
tensive capital which they have embarked in their different 
works, collieries, &c., the Messrs. Baird have attained a pre- 
eminent position in the West of Scotland as Jandowners. 
James owns the estates of Knoydart in Inverness-shire, for 
which, in 1857, he paid £90,000 ; and Cambusdoon in Ayrshire, 
which he purchased in 1853 for the sum of £22,000, In 1863, he 
acquired for the sum of £135,000 the estate of Muirkirk in Ayr- 
shire ; and he also owns in that county other properties of con- 
siderable value. On the death of his brother Robert, who died 
in 1856, he became possessed of the estate of Auchinedden, in 
Aberdeenshire, which had been purchased three years previously 
for £60,000. With the other members of the family, Mr. James 
Baird owns estates representing in round numbers about two 
millions of capital ; and this, it must be remembered, is altogether 
irrespective of what the firm hold and ownas mineral fields. We 
have never heard an approximate estimate put upon Mr. Baird’s 
wealth, but he must now be one of the richest commoners in 
Great britain. 

Only two members of the Baird family have sat in Parliament. 
William, the eldest son, who died in March, 1864, represented 
the Falkirk District of Burghs from 1841 to 1846, when he ac- 
cepted the Chiltern Hundreds, and Lord Lincoln was elected to 
the seat. In 1851 his lordship succeeded to the title and estates 
of the Duke of Newcastle, and the seat again became vacant. 
James Baird then became a candidate, and was returned by a 
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majority of fifty-five votes over his opponent, Mr. Loch, who 
was factor to the Duke of Sutherland. Next year a general 
election took place, and Mr. Baird was opposed by Mr. Ander- 
son, of London, who was defeated. Mr. Baird continued to re- 
present the Falkirk District of Burghs until 1857, when he 
retired in favour of Mr. Hamilton of Dalzrill. 
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In politics the Baird family have always been Conservative. 
In regard to religion, they attended the Church of Scotland. 
They have contributed not a little towards the various schemes 
of the Church, but especially for the purpose of increasing its 
educational facilities, and providing places of worship in poor 
and necessitous localities. Jas. S. JEANS. 





NEW DOUBLE-ACTION STONE-BREAKER. 

E give above an illustration of a new stone-breaker, 
or more essentially a concrete machine, lately 
brought before the public by Messrs. Cole and 
Peart of Walworth. 

These machines have lately become such an 
| essential part of a mining plant, that it is not 
surprising the ingenuity of inventors should be exercised to 
design improvements in detail, calculated to render them more 
efficient, and there is scarcely any question that this last in the 
field is upon a correct principle. ‘The chief peculiarity in the 
machine now brought under notice is that it is double-acting, 
so that if it is desired to produce both large and small material 
at the same time, one side may be set to a finer range than the 
other, and so gain the desired effect. The crushing jaws are 
arranged on either side of the main axle, and as this is enlarged 
to form a cam, each jaw makes a stroke to every revolution. 
In 100 revolutions, then, we have 200 blows. In practice it is 
advisable to set the one side to reduce material to about 2 in. or 
2$in. cubes, from which the other side is fed, and reduced to 
any degree of fineness. There is certainly a great degree of 
regularity in procuring this result. It has been found that a 

















“chewing action” is necessary for the production of fine ma- 
terial, and this is obtained at once; while every particle is 
angular and well adapted for binding, when used in connection 
with cement or concrete. In fact, the machine we have in- 
spected is better adapted for concrete work than anything else, 
the production being very large for the compass and weight of 
the apparatus. 

The invention is technically described as consisting essentially 
in a certain arrangement of machinery by means of which ores, 
stones, minerals, and chemicals can be effectually and efficiently 
crushed, and ground or pulverized by the combination of the pecu- 
liar action already described—such objects being effected by the 
employment of a club-headed squeezer, mounted loosely on an 
eccentric. The parts appear to be well protected—where dust 
is liable to enter—and yet these all can be got at for cleaning 
and other necessary purposes. 

From the compactness of the machine and the facility with 
which the parts can be transported, it is believed the new crusher 
will prove of considerable importance in connexion with mining 
enterprise in the colonies. It offers also facilities for working 
with any available power, owing to the manner in which the 
double-hoppers keep the machine evenly balanced at varying 
speed. We look upon this new apparatus asa valuable machine, 
it having simply three bearings which are apt to wear. 
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CHEAP SAUSAGES. 


CORRESPONDENT of the * Daily Telegraph,” 
who has been attempting to solve the problem 
how beef sausages can be sold at 5¢. per pound 
with the cheapest beef at 7¢, writes: “I have 
been amongst the sausage-makers. I have held 
confidential discourse with machine ‘ feeders’ and 
‘fillers,’ and I have learned the secret how to produce at a hand- 
some profit sausages at 5¢. a pound when beef itself is at 7¢@. | 
have learned more than this. I have been apprised of the man- 
ner of making beef sausages without beef. It is all a mistake to 
suppose that amongst a certain class of tradesmen —thank Heaven 
theirnumber is farexceeded by men of honest dealing—the sausage 
trade is at all influenced by the fluctuations of the metropolitan 
meat markets ; the sort of animal matter in which the dishonest 
ones traffic has a market of its own, and can never rise to an ex- 
orbitant price, because the sausage-makers have the ‘ trade’ en 
tirely in their own hands, ‘ Mind you,’ said a hoary-headed old 
‘filler’? to me—he had been in the line for twenty years, and 
worked in Sharp’s Alley, Cow Cross, when fifteen tons of sausages 
a week were turned out of that salubrious locality—‘ Mind you,’ 
said he, ‘ you mustn’t run away with the idea that the sort of 
shops what we’re a-speaking of never use straight (wholesome 
meat. There are times when it’s as cheap as the cross sort, and 
then there’s more to be made by it, because it makes a better 
blender—TI mean that it'll take up and give flavour to more bread 
than the cross sort of meat. That’s the main thing, the bread 
and the flavouring.’ I inquired of this experienced journeyman, 
who bragged that he had in his time made sausages enough 
to ‘go round the world,’ what was the proportion of bread to 
meat used by inferior sausage-makers, and his reply was that it 
varied, but ‘in general’ was about two pounds of one to twenty 
ounces of the other. ‘ That’s always a hard bit with ’em,’ said 
he ; ‘they are ’bliged to give the rulin’ price for bread, and they 
know that the best is the cheapest, though I’ve heard of a 
good many that work it cheaper than dealing with the baker.’ 
‘And how do they ‘work it’?’ I asked. ‘They have it from 
the ’orspitals,’ replied my informant, coolly, ‘the crusts and the 
leavings of the patients, don’t you know? The man what con- 
tracts for the ‘wash’ gets hold of it, and they think that it’s 
for pig’s food, but it isn’t. It works up all right enough in the 
soaking tub.’ ‘And is it true, I asked, ‘that the red colour is 
given to that kind of sausage by means of ochre?’ ‘ Well, some 
uses ‘colouring,’ and some uses blood,’ he replied ; ‘it don’t 
matter what blood—bullocks’, pigs’, anything. You beats it up 
with the mashed bread—works it well in with the hands, and 
gives it a good bright beefy colour ; you’re obliged to do it when 
you are working up white meat, or you’d have them whitey 
brown instead of the natural colour. But sometimes you do 
not want any colouring at all. That’s when you feeds 
(supply the chopping machine) with the insides of things 
—the awful, don’t you see, the lights and that. All that 
sort of stuff is red enough of itself, and you do not want no 
colouring.’ ‘And what is the white meat?’ ‘Oh, all sorts. 
Dropped calves is white meat, born-dead ones I mean ; but 
they are worth more for pork sausages, being so delicate in 
the grain. Real handsome they make up with a bit of pork fat 
to flavour them ; only, if you do not doa quick trade with them, 
they so jolly soon turn off and go sour. All dead meat— meat 
that was never poleaxed—is white meat, though some that is 
killed is not much better. There’s them cows what are kept in 
London cow houses, and what stand there only half-fed until all 
their flesh is milked off their bones. There’s a goodish bit finds 
its way to what we call the cagmag trade from that quarter. 
They stand there, them cows, till if you wanted to drive one to 
market you’d be hooted on account of their being such skele- 
tons. About two-and-a-six a stone is the figure the cagmag 
sausage-maker pays for them, and they break up pretty well at 
that. Dead cows come cheaper, but they are awkward some- 
times.’ 
“1 inquired of the communicative old gentleman what wer¢ 
his experiences as regarded the use of horseflesh among the 
‘cag-mag’ sausage makers, and he replied that he had ‘known 
it,’ but it wasn’t common; the colour was against it, he said, 
and it did not make good ‘mash.’ Besides, he remarked that 
it wasn’t easy to get at. ‘S’pose a man went to Jack 
Atcheler’s, in Maiden-lane, for some raw horse, they wouldn’t 
serve him. I dare say that there are some of the outside 
slaughterers who wouldn’t mind if they had the chance, but there 
wouldn’t be much ‘ pull’ in it. Horseflesh at the present time 
is worth 2s, 6d, a stone, and you can buy as much of the other 
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‘stuff’? as you want at the same price, and no awkwardness 
about it.’ I was glad at all events to hear that the customers at 
Poverty’s Meat Market were in no great danger of eating ‘ cats- 
meat’ disguised in sausage shape, though, on reflection, 1 am 
not sure that it would not be quite as nutritious and wholesome 
as physicky cowflesh or ‘the insides of things.’ Another fact, 
1 was glad to hear, and that was that meat that was ‘vone’ 
was seldom used in cheap sausage manufacture. The wet bread 
acted on the taint in a very few hours, my experienced friend 
informed me, and caused the ‘ mash’ to ‘drop’ loose and ugly 
in the sausage skins. One last and momentous question I put 
to him: ‘How am I to distinguish the cagmag sausage from 
the wholesome one?’ To which, after a few minutes’ profound 
reflection, he made answer : ‘ Well, look here, mister ; if you 
won’t look at the sausage at all. There ain't no pints about a 
sausage that you could tell a good ’un from a bad ’un by. You 
look at the man what sells ’em ; look at his shop and the stock 
in it; and when you hear the machine going, just for once ask 
him if he’ll oblige you by letting you have a pound or so of 
sausage meat. If he does that cheerful and willing, you needn't 


> 


be afraid to deal with him either for pork ones or beef.’ ” 


FLAX AND ITS MACHINERY. 





O many the word “flax” is a certain 
euphonious sound, and nothing more. To others 
“ flax ” suggests a thing of the past,—agriculturally 
a crop lost sight of, and commercially a commo- 
dity of no importance. There is still another class 

4 to whom “ flax” has an Irish ring,—if not a sort of 

menace against cotton, and though they assign no reason, they 

dislike to hear the word mentioned. ‘These classes collectively set 
little value on the observations of those who attempt to give to 

“flax” its practical importance ; whilst those who do so rarely 

escape any less formidable severity than to be reputed as “ crazy 

on that one subject only,” and, therefore, entitled to toleration 
amongst wiser people. But if perchance “flax” be commended 
to farmers as one crop in every rotation, or the fibre be brought 
under the notice of manufacturers as amongst the things neg- 
lected, or linen be recommended for certain personal garments 
instead of other fabrics ; those who persist in so doing, must 
just now be content with a somewhat similar reception, as that 
civen at first to each in turn of the greatest benefactors of their 
kind, whose line was invention, reform, or progress in the arts 
and industries of life. In the further prosecution of the subject 
of “ flax,” we shall attempt to show that in the present condition 
of trade, especially considering our domestic circumstances and 
foreign relations, that to the agriculturist, the manufacturer, the 
merchant, the capitalist, and the political economist, as well as 
the consumer of textile fabrics, * flax ” ought at this moment to be 
one of the most suggestive words in the English vocabulary. Since 
the Exhibition Jar excellence of 1851, our relations with the world, 
in respect to industries of every kind, have been gradually under- 
going those changes,—for the better or worse according as we 
allow ourselves to stand affected by them,—to which we were, 
more than any other of the peoples there represented, a party. 
The most prominent amongst these changes are our altered 
circumstances as to the production of cotton yarns. Before that 
event our spinners were before all others, as well as our weavers 
and finishers, cotton manufacturers ; but since then our 
advantages have been chiefly confined to our prestige in the last- 
named branches,—and as a consequence of competition with 
those whose mills stand on the soil which produces the fibre that 
keeps their spindles running. In flax we may lay hold of all the 
advantages spinners of cotton enjoy in cotton-growing countries, 
retaining still our position as weavers, bleachers, and dyers, 
allowing the fibre we can grow to take its own natural place, so 
long occupied, not on merit, but as the consequence of artificial 
nursing, by its younger and weaker rival. Were our concern with 
the order of precedence all over the world amongst fibrous 
plants, we should claim for flax the first place.' But our treat- 
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! As it is only collateral to the issue we are concerned for, we shall 
very slightly notice that flax is mentioned in sacred Scripture as well as 
in the most ancient secular works extant tn the former, Exod. ix. 31, 
we find it amongst growing crops. In Jos. ii. 6, we find the grown flax 
in condition of dryness, to be used for hiding men amongst its ‘‘ stalks. 
In Isa. xix., we find combing, which, though it might mean rippling the 
green stalks, is more correctly and very generally regarded as hackling, 
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ment of the subject must for the moment be limited to its 
present aspect ; and, therefore, we shall simply ape e, without 
producing proofs however abund: int, that in the United Kingdom 
flax deserves the place of honour. Cotton cannot be grown in 
any part of England, Wales, Ireland, or Scotland in the open 
field as one of the crops in a rotation; but in every county 
of each of these (integral) portions of the United Kingdom it can 
not only be grown, but is cultivated every season.' With all our 





referred to. In Prov. xxxi. 13, spinning, as a domestic oc upation, is 
mentioned in commendation of a good housewife,—by implication, an 
employment worthy of a a. That flax was cultivated commonly in 
Palestine may be seen by Hos. ii. 5—9, and that, down till the middl 
ages, it had not been substituted ‘te the cotton plant, is evident from 
the writing of the Talmudists and Rabbins. ‘The controversy as to Shesh, 
Pishta, and Byssus, Saxon equivalents for certain words used to denote 
flax, cotton, hemp, and the fabrics made from these fibres, is one in its 
own time and place well worthy of attention, and though irrelevant to 
our purpose—a strictly economic and rigidly practical one—we would 
recommend it to students of philology and all who take an interest in 
tracing the connexion between things and words, especially in Orient al, 
and more particularly Semitic languages. It is sufficient for our purpose 
to find the weight of evidence leading to the conclusion that flax and 
linen were used amongst the ancients before cotton and calico were known 
or adopted, and that the progress of the latter followed a declining condi- 
tion in manufactures and commerce, except in the countries to which it is 
indigenous, and the United States of America, where, with British in- 
vented machinery, and Anglo-Saxon manipulators, the cotton trade is 
progressing marvellously in all its branches, including that of growing 
the plant. Also, the pr acticability of growing flax in almost any country, 
but much more the proof of its special adaptation to climates like that of 
the United Kingdom, stands out on the page of ancient history, and 
ought not to be overlooked at present by practical men at the present time. 

** A correspondent in Russia writes to a Scotch paper on the subject 
of the increase of flax-spinning in that Empire—an industry which, 
although in its infancy, is likely soon to assume important proportions, 
in consequence of the development of the railway system of the country. 
As yet there are few spinning mills; there is only one for watered flax 
at Narva, but several in the districts where the Slanitz, or brown flax is 
grown. In the Governmefit of Oustok there is one ; Vologda one not 
completed ; Yaraslow, three ; Kostroma, six; Vladimir, where other 
varieties of flax are grown, three ; and in the Government of Regan, one. 
In some of these factories there are 20,000 spindles in motion, and 200 
power-looms. The fabrics manufactured vary from fine shirting to 
sacking. The total annual consumption of flax in these mills is about 
16,000 tons. The total export of brown flax from St. Petersburg this 
season is under this, being only 13,085 tons. This will show what in- 
fluence the Russian spinner has on the flax market, especially in seasons 
when the crop is deficient. The annual consumption of flax in hand 
spinning by the peasantry may be reckoned at about 25,000 tons. This 
refers to brown flax alone. The distaffand spindle, not even the spinning- 
wheel, are used in spinning the yarns, and all the branches of flax manu- 
facture are carried on under the same roo§ and often by the same 
person, who is at once hackler, spinner, bleacher, and weaver. The 
peasant-dressed flax, or seretz, is not at present bought by foreign spin- 
ners, who might, according to this authority, use it with advant: uge in- 
stead of confining themselves to dressed flax.” —Belfast Weekly N. 

To this we may add, that as one of the fruits of ‘* The E ‘hibition’ . 
(1851), some Irish flax-mill managers were induced to go to Russia to 
further the development of “spinning.” From one of these we have 
learnt, amongst many other matters irrelevant to the ends of this article, 
that the scarcity and costliness of fuel united to form a great drawback 
to progress. From another mill manager, who was induced to go to 
America under an engagement securing him a ‘‘ magnificent” salary, 
we learnt sufficient to enable us to infer that the cost of cultivating fibre 
will long stand (Ireland, England, Scotland may each maintain and 
hold its vantage ground if it will) in the way of making linen a lead- 
ing trade in the United States of America. Canada may eventually be- 
come a more formidable rival. But if the lesson the Americans are 
teaching the agriculturists of the United Kingdom by buying up the 
best blood in ‘‘short-horns” be allowed to operate in respect to flax 
culture, as it is doing in regard to those noble beasts which have given 
an immortal celebrity to the valley of Tees, neither Americans, Rus- 
sians, colonists, nor any other people, need be allowed to go before the 
British and Irish farmer in flax culture, do what they may. But if the 
present ‘‘ free and easy ” line of action be persisted in, we may find our- 
selves second-rate to Russia, and third-rate to Canada. We may also 
discover not only that we cannot for very many years longer successfully 
fight with America in the cotton trade, except by making it secondary 
to the flax trade, so as to retain our ‘‘ textile trade prestige””—and also 
that, having neglected our forte, Brother Jonathan will put us to many 
years’ struggling before we beat him off the “ flax trade” ground he is 
eagerly trying to set his foot upon securely. 

In England, Wales, and Scotland every county stands represented 
in flax culture ; but the sum total acreage is only about 20,000, In 
Ireland about 120,000 acres (in 1870, 194,910; in 1871, 156,670; in 
1872, 121,864) are grown each season. In Ulster the farmers have 
been making much more than an average agricultural profit on this crop. 
After the most careful consideration of the statements made for and 
against the more extensive culture of this plant, we are forced to the dis- 
agreeable conclusion that if ever these too avaricious expectations from 
flax crops, which are often gratified, are at all disappointed, the crop is 








marvellous progress in everything else, we have stillto bring up a 
long “lee way” in the linen trade. Our fathers did much in 
flax culture and manipulation, they also produced linens, dyed 
them, made handkerchiefs, table-cloths, and other domestic 
requisites out of this fibre, and grew it at home. But we have 
neglected to cultivate the plant, and, being importers of the fibre, 
have let the trade get into a crippled condition (though a profit- 
able one) as compared with the woollen, the silk, and other 
textile trades. We have been crazy on cotton; and have 
allowed flax to goa begging. But it is never too late to mend, 
agricultural considerations are all in our favour, we have but to 
overcome prejudice, to cast off lethargy, to look the future fairly 
in the face, and, seeing our difficulties as they really are, grapple 
with and crush them. Every stage in the progress of 
“flax” was one also in that of “machinery.” Let us look at the 
past, and as we do so let us take courage to follow the steps of 
our forefathers, and place flax in its right position. There wasa 
time when the ancient Britons were clothed in skins of beasts ; 
but as early as the days of Boadicea, linen was used largely in 
both male and female garments, the greatest difference between 
the one and the other being that the “ women wore more linen.” 
Evidently the Irish and the Welsh had, prior to the Christian era, 
traded with Pheenicians, and it is probable if the British got into 
the habit of wearing linen garments like their neighbours, it may 
be that they also learnt linen manufacturing from the same 
adventuring traders or the Belgz ; and not as some suppose, 
from the Romans. We find (vide “Wotitia Impertt”) that linen 
cloth was made for the use of the soldiers of the Roman army at 
Venta Belgarum, now Winchester. But by the ancient laws of 
Wales all the officers of the household had to be clothed thrice 
yearly. The king found the woollen, and the queen the linen gar- 
ments. Linen, as wellas woollen, wasused for stockings in dayslong 
gone by, but not in the convenient way the hose is now made to 





blamed, and not the moral (immoral) sentiment of the grumbler. _In- 
numerable and authenticated cases of — ranging from L15 5 to £30 an 
Irish acre of ‘‘ flax” are before us. e have also many instances re- 
ported of a total failure, wherein a waste ground (actual or compara- 
tive), loss of seed (£2 to £3 per Irish acre, sometimes much less), sacri- 
fice of labour in preparing the ground, sowing, harrowing and rolling, say 
£2, had all to be borne. But when we put good and bad side by side, 
and strike an average, we find that by allowing a total failure of every 
ninth crop, the actual risk will be amply prov ided for, and the result will 
show, as between flax crops and those by which the same ground might 
have been occupied, a clear margin of 35 to 50 per cent. on net profits 
during the course of ten years’ farming. But Irish farmers do not calcu- 
late closely—many of them not at all—and therefore flax is condemned in 
that country without evidence, or in face of a good character, and often 
most ungratefully : for if we were asked why the naturally poor soil of 
Ulster has on it a prosperous farming class, while the naturally rich soils 
of the other provinces can barely sustain self-supporting cultivators, we 
answer in one word—‘ flax.” But personal investigation, not only in 
Ulster, but in Connaught (the best flax climate in the United Kingdom), 
in Munster, and Leinster also, leads to even more favourable conclu- 
sions. These inquiries extend backwards to 1856, and include years in 
which the acreage under flax was only 91,646 (1857), and 97,721 (1858), 
respectively, as well as seasons in which it touched 301,693 (1864), 
251,433 (1865), 263,507 (1866), and 253,257 (1867), also the later years 
in which the average has on the whole declined. We have seen ‘good 
‘** flax” in the same field the fourth year consecutively (a bad style of 
farming), also fair crops on ‘‘ ley,” but better generally following a white 
crop. We have seen good yield from old seed (the choosing of old or 
middling seed is false economy, however small the price, and the selling 
of spurious seed is a practice which ought to be treated as a felony) ; but 
where the most suitable seed (Dutch, Riga, or English) had been 
siete for the soil appointed to a flax crop, and proper attention paid to 
the growing, mannering, and scutching, such have been the results agri- 
culturally, that for any one to assert that it is now, or could have been 
hitherto, because of small profits and heavy risks, ‘‘ Irish” farmers feared 
flax crops, is to contradict facts so easy of observation, that the most 
casual inquirer could not overlook them. The agricultural matter then, 
from a “ peak and loss” point of view, shows a differential profit of 35 
to 50 per cent. in favour of flax crops, without either scourging the land, 
lessening food supplies, or reducing (rather increasing) the facilities for 
manure making,—especially in large farms—flax may be grown as suc- 
cessfully as oats or wheat by a poor man; but it is, par excellence, a 
capitalist’s crop. Small farmer’s have made it pay, but it is only large 
farmers that can take the last shilling of profit out of a flax crop. In 
Rathfriland, a town of 2,000 inhabitants, in the county of Down, 
(Ulster), we find on a market-day in December, 1870, 100 tons of 
flax was pitched, and 5s. to 8s. per stone (14 lbs.) quoted as the range 
of prices. This quantity was worth, on an average, over £5,000, which 
sum was distributed within a district in which, in every seven (Irish, or 
ten statute) miles, there is a flax market-town. At Banbridge, New ry, 
Kilkeel, and other towns near at hand, as well as at scutch mills in the 
| localities of each of these places, large quantities of the fibre changed 
hands: and all this income for flax is enjoyed, as agricultural statistics 
prove, without any sacrifice either of root crops, green crops, live stock 
rearing and finishing, or of bread stuffs. 
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fit by the hosier’s frame. The cloth was wound round the legs 
and feet like bandages. To machinery we owe improvement in 
stockings also ; but what is it, in our progress in textile trades, 
we owe not to machinery? The word “spinster,” still applied to 
unmarried ladies, originated in the custom of the bride-elect 
being considered unqualified for her place as the mistress of a 
household till she had spun yarn sufficient to make the necessary 
“nappery” for her home. The daughters of King Edward the 
Elder were celebrated for their skill in spinning, weaving, and 
needlework. At the conquest the use of linen was well known, 
and no one could doubt that flax was considered at that time one 
of the ordinary crops in this country. It is, therefore, not only 
wasteful economy, but a blunder most unprecedented, to allow 
our own broad acres to lie comparatively useless, while we con- 
fine ourselves to a fibre we cannot raise, or depend so much as 
we do for that same raw material on our continental neighbours. 
Flax-growing has never interfered, so far as the testimony of 
either ancient or modern history bears on the subject, with any 
other processes ofagriculture. Therefore, while we admit that the 
grand desideratum is the raising of more food, we take leave to 
announce, that if this were the right place for attempting it, we 
could go on to prove that, on sound politico-economic prin- 
ciples, one of the safest, quickest, and most profitable ways of 
attaining this end, would be to admit such a proportion of flax 
crops into every farming system, as would give the linen trade 
means of safe and speedy restoration to that relative position, in 
respect to other textiles, in which we find it at the conquest. On 
a lesser area even more food than we now produce might be 
raised ; and if flax crops had their proper place, and fibre were 
supplied sufficient for that end, the demand for skilled labour 
would stand so affected that it would be the interest of the 
masses who now treat it as a rival to see machinery more fully 
employed in agriculture, as the means at once of relieving men 
from what can be done by “steam,” and of cheapening food by 
reducing the cost of labour in its production. But so long asa 
textile fabric “leads,” for the raw material of which we depend 
on rivals—rightly so under any trade 7égime—we shall never be 
better off than we are. !n fact, if we do not return to flax culture, 
and if we persist in neglecting the linen trade, we shall not only 
miss all the “ Exhibitions” put within our reach; but also lose 
much which it may have seemed to some, though erroneously, to 
place in jeopardy. We gained position by the Exhibition ; but 
it is yet to be rightly used, and the first step in that direction lies 
in reversing our course, for we have disregarded that position in 
“flax” which we once held. Not only at the conquest were 
we right in respect to flax and linen, but for several centuries 
afterwards. 

For example, we find mention of Irish linen being used in the 
thirteenth century, reign of Henry III., in Winchester, where in 
the first century it was manufactured. It is not to be inferred, 
however, from this fact in ancient history, as some do from 
similar coincidences on record in modern times, that the flax and 
linen trade is merely an Irish affair ; on the contrary, if this branch 
of our textile trade had been left wholly to that conglomeration 
of Aborigines, Danes, Normans, and Saxons found in Ireland, 
and still represented there—called the Irish,—it would probably 
have not been simply so unfortunate as to be calling for breath- 
ing space as it is just now ; but in that worse condition in which 
we find the tabinet and woollen trades of that portion of the 
United Kingdom. These, though they exist, do not flourish in 
Ireland. But the rudest machinery in the tillage of flax crops, 
the most primitive processes of retting, mannering, scutching and 
hackling were then the rule whilst the distaff and spindle was the 
only spinning machinery in use. “ The distaff was a piece of 
light wood, fifteen to twenty inches long, round which the flax 
to be spun was wound, leaving a portion of the distaff clear of 
the flax. This portion was stuck in the apron string of the 
spinner, or into a belt fastened round her waist to receive it. 
The distaff started out from the left side of the spinner, so as to 
be convenient for drawing the flax from it and forming it into 
the thread. The spindle was a round piece of wood, about a 
foot in length, thick at the middle, and tapering towards each 
end, the lower one somewhat like the point of a cone, and the 
upper longer and less pointed, with a ring or belt of some 
heavy substance round the middle. A short thread of the flax 
was fixed in a notch in the upper end of the spindle, and the 
spindle turned smoothly by the right hand pressed upon it 
against the right thigh, and allowed to dangle in the air, hang- 
ing by the thread from the distaff. The centrifugal motion thus 
given to the spindle was kept up for some time by the heavy ring 
upon it, which acted as a kind of balance-wheel, and kept the 
circular motion somewhat steady.” (Vde “ Linen Trade, Ancient 
and Modern,” by Alex. Warden.) The handling of this machine 
was easy, and the use of it was not regarded 7x/ra dig. even ina 
queen. Whatever may be said from a mechanical stand-point 
in favour of the new, now old, spinning-wheel, the distaff did a 
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domestic work, which having been immortalized in classics can 
never be forgotten. Political economists say very truly that pro- 
gress of trade demanded the displacement of the distaff and 
spindle by the spinning-wheel and heck. But may it not be 
added, without outstepping the bounds of this science, that 
while the advantages of improvements are laid hold of to the 
uttermost, ought not the greater facility which presently em- 
ployed machinery affords for earning wages be so regulated, 
that the “home” should not utterly lose that sweetness of 
woman's influence, which reigned in the days of the distaff, 
when the housewife and her maidens spun the yarn for the 
household clothing? The spinning-wheel did not come into 
use in its improved form till the end of the seventeenth cen- 
tury. At that time the invention of Louis Crommelius (a French 
refugee) was the great desideratum of speedy spinning and fine 
drawn yarns. From its advent onwards it became more and 
more improved, its use was also better understood, and, till it 
was suspended by the “ mill,” it held an honourable place as a 
producer of yarn, which, in all respects except that of the even- 
ness of surface necessary to “line warps,” has never been ex- 
celled. This spinning-wheel was a domestic machine. Its use 
kept up the habits originated by the distaff and spindle, and the 
hearth was neither less a busy hive, nor more a place for stately 
formality, where the spinning-wheel buzzed, than it had been 
when the hands of the ** good” woman was laid “ to the spindle,” 
or when “ her hands held the distaff.” In the latter end of last 
century this spinning-wheel came to do its greatest feats. On it 
yarns were spun, a hank of which weighed only “ two drachms,” 
or, about 120 hanks of 3,600 yarns each out of one pound of 
hackled flax. It is also said that in the county of Armagh a 
young woman spun a hank of yarn weighing only “ten grains,” 
or, at the rate of 700 hanks to the pound of tlax, viz., one pound 
of flax yielded 477+, miles of yarn (thus 700 x 120 x 12 x 2} 
+ 1760 = 477-7; miles), equal to as far as from the capital of the 
county in which it was’ produced to Paris, or, one-fifth of the 
distance fromm Tandragee (where it was spun) to New York. 
See “Irish Industrial Magazine,” vols. i. and ii. article, ‘* Old 
Spinning-Wheel.”) These achievements in the skilled spinner 
and these testimonies to the utility of the machine but faintly 
reflect the good, commercially, of which this invention was 
made the instrument. The history of this machine leads us 
back, however, and while we do not stop to record its stages, 
it is but right to say that Mr. Crommelin’s wheel was only 
one of these. The distaff and spindle inaugurated the ap- 
plication of a principle, the “ Form,” expanded that appli- 
cation — it was widened still more by the Brunswick wheel, 
also by the adding of the treddle, and most of all by the “old 
spinning-wheel.” But its full complement has not yet been 
reached even in our mills, and till it is we look forward eagerly 
to better things, and long for coming improvements, by which 
flax machinery will work that fibre into yarns suited to thinner 
fabrics, while a sufficient strength is retained to carry them 
through the “loom.” Political economists have written to urge 
upon machinists to make these improvements. But spinners, 
though able and willing to spend capital, cannot get supplies of 
fibre sufficient to justify them in doing so. ‘lhe farmers in 
Ireland have been relied on, but outside Ulster have proved 
“a broken reed.” Subsidies have been granted, and, though 
intended for good, only made bad worse. ‘The cry is, “if we 
grow flax we can neither sell it green nor get it scutched,” 
and so flax, though, as already stated, the most profitable 
crop a farmer can put in his field, is so little cultivated as 
only to tantalize those who calculate on a wiser economy, and 
more skilful farming at the hands of our agriculturists. That 
which is wanted, therefore, is a machine to suit British agricul- 
turists, and, leaving them without excuse, considering the size of 
farms in England and Scotland, each farmer ought to have his 
own scutch-mill. This machine might be portable if small; 
but if above three stocks it ought to be stationary. The object 
to be aimed at is the economy of fibre. The saving of labour, 
the combination of more than one process in the same machine, 
and every other economic or mechanical desiderata ought to be 
secondary to the capability of the machine in clean scutching ; 
in giving the largest possible yield of flax ready for the hackle 
froma given quantity of “mannered” straw. How far the machines 
now in use contribute to this end we do not now stop to in- 
quire. But we may remark that the system of scutch mills 
which are worked for the public, as we find them in Ireland, is 
the best that has been adopted as yet. Hand-scutching is too 
tedious, and the flax so manipulated can never be properly 
cleansed,—short of an amount of labour, which, at the wages- 
rates of this country, would add too much to the cost of production, 
But the scutch mill working for the public only suits Ireland, or 
where the farms are small. In England. and Scotland, where 
the farms are large, every farmer ought to have his own mill, 
either worked at the farmstead by the engine which works the 
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threshing and other machinery of the farm, or by water-power 
when it may be had on the farm. The scutch mills ought to be 
in sets of three stocks, so as to give the flax the chance of “a 
buffer,” “a cleaner,” and “a finisher” to every streek. The 
* buffer” may be an unskilled man if only careful not to allow 
the “blades” to break his handful as he holds it across the 
stand of the stock. A careless scutcher will waste his wages in 
a quarter of any day he is allowed to work. The “cleaner” 
ought to be not only careful, but an orderly man. If flax is 
treated like hay, the loss is incalculable. Assuming that the 
man at the “rollers” has not allowed an uneven “beet” to pass 
through his hands, and has not made some stalks to ride on 
others before he presented the charge to the rollers, and that 
the “streekers” have done their work carefully, and that the 
“buffer” is not a sloven, the cleaner will then be enabled to 
place the streek on the “finishing” board so orderly that not a 
fibre will be awry. The “ finisher” must be not only a skilled 
labourer, but also an orderly-minded man possessing a good 
taste; and if he has those qualities he will show his pride in the 
orderly condition, the clearness from shove, and the general 
tinish of every streek, which are necessary to good and economi 
scutching. But with bad machining, neither the “ roller” nor the 
scutchers get fair play ; and the owner of the flax pays for all 
in a serious curtailment of profits. The mill should go steadily 
whether by steam-power or water-power. ‘The “ motive-powe 
should always be undersuch easy controlthataccording to the con 

dition of the flax (hard or soft) the motion of the mill should be 
easily regulated. In the report of the juries on class xiv. in the 
Exhibition (1851), it is stated, “It is a remarkable fact, that so long 
as hand-spinning was the only known way of producing yarn, 
Great Britain and Ireland were not much noted for the manufac 

ture of linens. The wonderful change, however, wrought by the 
invention of the “ spinning-jenny,” and its applications to cotton 
machinery, speedily led to the development of the same prin 

ciple in making mill-spun yarn from “ flax and hemp.” Also in 
another part of the same report, we read that “ England pro 

duces a large quantity of mill-spun yarn from flax. Although 
her attention is now directed to the manufacture of cotton, she 
has contributed heavy linens, which, for texture and durability, 
are deservedly celebrated ;” As to flax fibre we find it is said also, 
“the jury regret the specimens of good flax from Ireland are so 
few in number.” Still more, “the particular attention of 
the jury was directed to the specimens of English flax, as illus- 


trating the successful growth of that valuable plant by some of 


the agriculturists of this country.” These statements, made more 
than twenty years ago, put us in possession of some valuable 
things in respect to the then state of flax-manufacturing. But 
following that line of thought, which those able practical men 
the jury) have initiated, we are enabled to see the reason why 
progress has been made at all, while we have also grounds given 
us for its being so slow in motion, and so small in sum total. ‘Vhat 
the growing of flax crops was too much entrusted to the Irish, 
was as obvious to the exhibition jury, as we have shown that it 
is to our mind ; and, doubtless, had it lain in their way to give an 
opinion, they would have said then (1851-2) as we do now, 
emphatically, that to make the linen trade an imperial one, and 
to raise it from the condition of Irish isolation was, as it still is, 
the best, if not that only thing that could or can be done for it. 
This would not be to set two parts of the United Kingdom upona 
path of rivalry ; but it would be to place one of the foremost trades 
of the country on its legitimate basis, and give it a natural position 
in exchange for its present abnormal and slippery state. All the 
Irish flax or linen societies, down to, and including, the existing 
Flax Extension Association, failed to accomplish even a small pro- 
portion of the good for whichtheir promoters generously subscribed 
their money, and persistently gave their labours to accomplish, be- 
cause the idea that “linen” was an Irishand evenan Ulster trade 
at once governed and crippled their endeavours. Accepting things 
as they are, the trade cannot flourish fairly in Ireland unless it 
be taken up first in Great Britain as an imperial undertaking. But 
allowing the wish to be father to the thought, and assuming that 
matters in Ireland, in respect to land and labour, will take a satis 
factory turn, no sooner shall the linen trade be gone into “ on its 
merits,” than those engaged in it will feel, whileit may be profitably 
dispersed over England and Scotland, the chief locality of the 
manufacture of its heaviest fabrics must be near the Atlantic sea- 
board, and consequently in Ireland. But wé must look matters 
in the face and hope for the best. ‘Therefore, we shall leave the 
share that Ireland shall have in the linen trade to be governed by 
coming events, which, though exciting to politicians, are casting 
not very cheering shadows on the manufacturing prospects of that 
at once the richest and most neglected portion of the United King- 
dom, —if not,excepting Turkey and African countries, in the world. 
Hitherto, the growing of flax even in Ireland has been kept back by 
supposing it merely a poor man’s crop; and when the poor, who 
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rant as others, -did not expect supplies of fibre. Flax was called 
an Irish crop also, and so no one thought of its being grown in 
Britain. These crudities led spinners to look to Russia, Bel- 
gium, the Punjaub, New Zealand, or anywhere rather than to 
i’ngland and Scotland for fibre. In the words of the “ jury,” whose 
report is before us, “ the management of flax and its products 
involves a great amount of skill and labour, from the sowing of 
the seed till the completion of the manufactured articles.” Ac- 
cepting this verdict, we say that while Ireland has the best flax 
soils,and the “west” especially the best climate for making 
fibre, and the “south” for making seed, yet, as so much de- 
pends on careful management and the use of good agricultural 
as well as manipulating machinery the superior condition of 
English and Scotch farmers, as compared to Irish in those 
things, places Great Britain, all things considered, just now fore- 
most for flax-growing. The absence of the most suitable 
scutching machinery has had much to do with keeping farmers 
from growing flax, but the presence of prejudices against the 
crop, not only without a shadow of plausibility, but such are 
even proved to be contrary to palpable fact, has had much more." 
The keeping of the Irish branch of the trade in Belfast has also 
done much to cripple the trade. This is the result of ignorance 
and the narrow-minded policy on one side, and of dislike to 
their neighbours on the other. Any Connaught man _ will 
reply, if asked to grow flax crops, and after he has been con- 
vinced he could get the produce scutched not far from his farm- 
stead, that as it has to be sold to the north, which place he 
hates, he could never trust to it for risin’ (a means of providing) 
the rent. The Belfast spinner, who is ignorant of the Galway 
farmer, who never goes to the west, says seriously that Con- 
naught would not grow flax if even “we bribed them.” Both 
are wrong, for the one forgets that by flax crops he might become 
as rich as his northern fellow-farmer, and the other that if he had 
mills in. Connaught as well or instead of Ulster, the flax would be 
grown there, and instead of making a fortune in twenty or thirty 
years, he would achieve a like end in one-fourth less time. The 
Connaught people dislike to see new kinds of industry, except as 
a dernier ressort instead of the poor-house, and the Belfast people 
wish to have it so, lest any other part of the country would equal 
them in their present proud and well-earned pre-eminence as 
the most industrious people in the United Kingdom. Munster 
cares only for industry as a means to political ends, and the 
Leinster folks are too grand to care at all, and amongst them 
the trade is held in a corner and kept below 75 per cent. of its 
power as means of doing good. Connaught, Munster, Leinster 
all agree that, except under the shadow of the Cave-hill, flax- 
spinning is a losing trade. ‘The people, therefore, of three 
provinces let their “ MILLIONS” rust, or lie in bank for safety at 
1 or 12 per cent., and those of the others are pleased to keep the 
trade to themselves, forgetting it is a certain way of choking it by 
a slow but cruel process. These are sad facts ; but the truth 
must be told. If other than Ulster men visit Belfast, they do so 
ina bandbox. If wide-awake they would see that though begun 
without deputationizing, and carried on by an independent ex- 
ercise of skill, great energy under many trials, there are in 
Belfast great manufacturing concerns which owe nothing to 


jottings made while the original proprietors, or any of their 


successors, were on missions of inquiry as foolish in their origin 
as they are misleading in their results. If such people would only 
take a look at the mills all over Ulster, the first of which was 
either Mulholland’s, in Belfast, or Murland’s in Castlewellan (the 
precedence is a disputed point) they would see the results of 
enterprise, and might be led to understand that to this and im- 
provements in machinery alone is the Ulster linen indebted for 
success. The era of the present machinery was 1829. Since 
then it has been much improved, and especially has the power- 
loom, now rapidly making its way; the advantages of this 
amelioration of toil, this means of cheapening and _ elevating 


'Scutcn MILLs. 


1861 1867 1871 
Ulster. , ; 1,031 1,418 1,499 
Leinstet 13 an 40 
Munster ‘ 7 31 35 
Connaught 4 28 33 


Che improvement in machinery, the enlargement of many old mills 
during the ten years indicated, are not shown, nor could they be in these 
returns. But such things are, nevertheless, far more important than 
numbers, however useful in showing the relative supplies of mill-power 
in the several provinces. The proportion of the scutch mills is exactly 
contrary to the relative qualities of flax soils and climate, viz. : Con- 
naught, best soil, most suitable climate, and fewest mills. Munster next 
best, and next fewest mills. Leinster next, and even, allowing for its size, 
it cuts a poor figure in mills ; whilst Ulster, poorest naturally, land most 
carefully cultivated, takes the foremost rank. These facts speak volumes 


were unable, did not grow flax, spinners—whowere often as igno- | to many besides those concerned in flax culture. 
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labour, and of increasing production is almost unknown in Ire- 
land outside Ulster (Drogheda and Waterford are exceptions). To 
a people constantly agitating, as Munster and Connaught folks 
are, the brilliant successes of the late Andrew Mulholland or 
Michael Andrews, and those who followed in their footsteps 
in spinning or weaving have few attractions, and improvements 
in machinery are as nothing. Therefore, if English and Scotch 
people suppose the crippled state of the Irish linen trade is a 
natural consequence of “ flax” having been beaten by “ cotton,” 
they conclude against the testimony of facts. A desire in Belfast 
to localize the linen trade, and a carelessness about industry in 
the south and west accounts for the apathy about flax culture 
to a very large extent. It is but fair, however, to say that 
the Irish linen lords are worthy to stand side by side with 
the British cotton lords; being entitled to share with them 
the honours a grateful nation bestows on her greatest bene- 
factors. Such names as Mulholland, Murland, Dunbar, Smith, 
Kirk, Martin, Carlisle, Richardson, and other names familiar 
to those acquainted with the Irish flax and linen trade, sug- 
gest the idea of industry, honourable dealing, ited 
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goods. But the Irish share of the progress of the flax trade 
will appear more clearly by referring to the number of factories. 
Even here, however, figures may be misunderstood. There is 
still in Ulster a good deal of hand-loom weaving, but this fact 
is not taken into account by statisticians (nor could it be done 
accurately) in estimating the “loom” power on linens in Ireland. 
In 1862, there were in England 136 flax factories (mostly on 
heavy goods.) In Scotland 163 (also largely on heavy goods), 
and in Ireland too (chiefly in light goods.) Making in all 399 
flax factories in the United Kingdom. In 1870, these are in- 
creased to 500, giving to Ireland 154, or an increase of fifty-four 
since 1862. How these factories are distributed over spinning 
and weaving—spinning only—and weaving alone will be found 
in detail in “‘ Thom’s Directory” for 1873. Suffice it to say, that 
while we value those returns for a certain approximate correctness, 
we must take leave to treat them as unsafe, if used as data. I 
we so used them they would seem self-contradictory and prove 
misguiding. But in the light of such knowledge as personal 
acquaintance with the flax and linen trade in Ireland enables 
us to bring upon them, they show that the flax trade is healthy ; 
while it is also evident, that if one-twentieth part of the influence 
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success. But it may take another cotton famine to rouse the 
careless people of the United Kingdom to action in respect to 
flax. 

The following statistics give an approximate idea of progress 
since 1850, at all events it shows that new ground is being made, 
and there is an earnest of better things yet to be laid hold of. 
We find the declared value of linen manufactured piece goods 
exported in 1850, was £3,888,935, the number of yards being 
122,342,516. In 1860, the value rose to £4,434,858, and the 
number of yards increased to 143,996,773. In 1870, the value rises 
still higher, and is tabulated at £7,378,284, the number of yards 
being 226,456,681. In 1871 the yards of linen were 216,000,000, 
and in 1872 they rose to 241,000,000. The yarn exported in 1850, 
is put down at 18,220,688, and valued at £881,312. In 1860, there 
was exported 31,210,612 Ibs., the value being £1,801,272. In 1870, 
37,122,747 lbs. of yarn were exported, and the value set down at 
£,2,233,826. Of these Ireland has a liberal share, although it 
does not seem so from statistics, as much of the Irish contribu- 
tion to these exports comes to British ports in across-channel 
steamers, and gets reckoned up as United Kingdom or British 


BREAKER. 


brought to bear on the people of the south and west of Ireland 
to induce them to grow flax had taken effect, the trade would 
have been ina most flourishing state,— bidding fair to take its true 
position soon as a result of Irish treatment. As it is, however, 
it is only yet in that condition in which it is at once interesting 
for its littleness, and inviting for the hope of profits it holds 
out. On a close examination of the facts before, we must still 
insist upon it, that while it is, no doubt, actually because flax 
fibre cannot be scutched easily, farmers refuse to grow crops, 
yet mechanical men stand “ cap in hand,” and though they offer 
services valuable beyond all price, still the farmer grumbles. 
By this unreasoning conduct, be he Irish or British, he allows 
vast sums of money to pass his door, of which he might take 
possession. Those who have shown their skill and willingness 
in the work of producing machinery such as it ought to be, and 
who have made their models known at the Exhibition of Dublin 
in 1853, at agricultural shows all over Ireland, and in the metro- 
polis in 1865, not to mention other times and places, desire only 
to be instructed to act, and the machine for scutching that will 
meet the case will be produced instanter. ‘The flax trade ques- 
tion is one which the Irish regarded as being sneered at by the 
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British when they most properly opposed flax culture being subsi- 
dized out of the Imperial Exchequer, asit really was of late during 
several years. But the English and the Scotch portion of the 
United Kingdom Parliament have always looked with a most 
lenient eye on those who moved Irish flax subsidies, and 
stretched the ill-judged expedient of special (Irish) legislation 
to its utmost in favour of them. No branch of agriculture 
less deserves than flax culture to be nursed at the public expense. 
But from a profit-and-loss point of view it ought to be carefully 
considered by political economists. The linen trade and flax cul- 
ture are matters of general, not of local moment. The develop- 
ment of our flax soils, and they lie all over the United Kingdom 
(as already stated), would soon become the means of drawing 
out inventive genius, and would also lead to increased employ- 
ment of mechanical skill.!| In placing this matter before the 
public we would say, that in addition to the providing of suitable 
scutching machinery, and especially where farms are small, the 
opening of a market for green flax would be a desirable thing. 
This could best be done ‘by a Joint Stock Company. The 
amount of capital requisite for such a purpose, if done on 
a scale sufficiently large to secure the best machinery (and 
other appliances the most suitable), seems to bring it within the 
Joint Stock Company range. But if a small co-partnership or 
an individual undertook such a thing with a capital of £20,000 
to £30,000 actually at command, it could be made to pay a large 
profit, by the economizing merely what is now wasted, over and 
above the ordinary profit on retting, mannering, and scutching 
flax, all which parts of the manipulation process such an 
enterprise should take in. Three dangers attend the first stages 
of such an undertaking. 1st. That it should be attempted on 
too small a scale. 2nd. That if attempted other than skilful 
persons should have the control of it. 3rd. The fear of its not 
getting a fair trial—say five or six seasons. Past recollections of 
empirical expedients in flax machinery lead us to warn all who take 
an interest in the extension of flax working to be careful of new 
inventions, keeping in remembrance that “ we should not throw 
out the dirty water till we get the clean.” The old scutch mill 
has done its work well, its principle is sound, and while new ap- 
plications thereof are quite possible it should never be thrown 
aside till something better on another principle be found out, but 
which though we have had hosts of flourishes of trumpets has never 
yet appeared. The old spinning-wheel superseded, but did not 
contradict, the principle of the distaff and spindle, the factory 
system relieved domestic spinning ; but the principle of both 
distaff and wheel is still to be seen in the mill. So in scutching, 
the shave was from time immemorial got off by striking ; it 
is so still ;— and that machine which strikes most effectively is the 
one which, while it sends the woody pith hither and thither, 
breaks not the reedy fibre, nor cuts either its root of “ bolls” end. 


3) ESTING and Quantitative Estimation of 
| Arachis Oil in Olive Oil.—A. Renard. (Com. 
| Rend., \xxiii. 1330.) The author bases this process 
upon the detection of arachidic acid. A quantity of 
1o grins. of the oil to be tested is first saponified ; the soap ob- 
tained having been decomposed by hydrochloric acid, the fatty 
acids set free are dissolved in 50 c. c. of alcohol at 95 per cent., 
the warm solution is precipitated by acetate of lead, and filtered 
after having become cold. ‘The residue on the filter is treated 
with very strong and pure ether, which dissolves the oleate of 
lead, leaving margarate, palmitate, and arachidate of that metal. 
This compound is heated, and then treated with warm dilute 
hydrochloric acid ; the fatty acids are separated by decantation 
from the solution of chloride of lead. When the fatty acids 
are cooled, and thereby solidified, the cake thus obtained is dis- 





* Should anyone desire to know the elements of the soil absorbed by 
the flax plant, we refer to Sir R. Kane’s ‘‘ Industrial Resources of Ire- 
land.” It will there be seen that certain properties are taken up by the 
flax, which, though in some respects different in nature to those ex- 
hausted by grain crops, do not on the whole leave the soil worse than it 
is after any othercrops. ‘There is in this work also a plan for utilizing 
the water in which flax has been steeped, which, we regret to say, 
though made knownin 1845, has seldom been used, and still less frequently 
treated with fairness. We commend it, however, to our readers’ notice, 
and though practical acquaintance with its application amongst farmers, 
who seldom go ‘‘ very nicely” to work, might lead us to alter some of 
its details, yet there can be no doubt as to the soundness of the principle 
on which it is based, and scarcely a question as to its feasibility, mutatis 
mutandis, on any farm, except the smallest, on which flax crops may be 
grown. But the (imaginary) difficulty as to suitable water for retting may 
be urged zz imine against such an extension of flax culture, as would 
provide fibre to an amount capable of raising the linen trade to that rela- 
tive position we have claimed for it; yet reasoning from such data as 
we have at hand, we can safely say no such hindrance stands in the way 
either in England or Scotland, any more than in Ireland, when, from 
actual knowledge of the facts, we are enabled to say there is not the 
shadow of reason for such a fear or grounds for such excuse. 
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| solved in 50 c. c. of alcohol at 95 per cent. by the aid of heat ; 








a single drop of hydrochloric acid may have to be added to this 
solution in order to render it free from a slight cloudiness. 
If the olive oil operated upon happens to contain arachis oil, 
there will separate from the alcoholic solution, on cooling, crys- 
tals of arachidicacid. In order to estimate the quantity thereof, 
the crystalline mass is collected on a filter, first washed with a 
quantity of from 10 to 20 c. c. of the strong alcohol just alluded 
to, and next with ordinary alcohol, wherein this acid is insoluble. 
The substance upon the filter is next treated with boiling-hot 
absolute alcohol, wherein the acid is dissolved, the filtrate col- ’ 
lected in a previously weighed capsule, and the residue, left after | 
a carefully conducted evaporation, weighed. The fusion-point 
of arachidic acid, obtained in this manner, is about 71°; of the | 
pure substance, 73°. The author enters further into lengthy de- | 
tails as to the method of estimating the minute quantity of the | 
arachidic acid dissolved (and therefore not collected along with 

the great bulk) in the strong alcohol used in these operations; the 
process is such that it may, with due care, yield very accurate 
results. Arachis oil is better known as ground-nut oil. 100 
parts of such alcohol at 15° dissolve 0'025 of the acid. 

The mean amount of arachidic acid found by the author in 
commercial earth-nut oil is 4°51 per cent. in oil expressed in the 
cold, and 4’98 per cent. in that expressed with the aid of heat. 

This process will not succeed with a mixture containing less 
than 4 per cent. of earth-nut oil, but with a 10 per cent. mixture 
= obtained by the author was within 1 per cent. of the 
truth, 





MACHINERY OF LONDON LIFE. 


IMPORTED Foops.,—SALMON, SHELL FISH, TINNED MILK. 


LTHOUGH there can be no doubt as regards the 
preservation and exportation of perishable edibles 
from those countries where, as compared with our 
home market quotations, they may be obtained at a 
“dirt cheap” rate, the question must always centre 
in those essential commodities, beef and mutton. 
It would be ungrateful to ignore or overlook the enormous 
amount of good work that has been effected in the direction of 
domestic economy by those enterprising firms whose talents and 
capital have been directed to the successful “ tinning” of animal 
food of the fish kind. Considering the delicate nature of the 
raw material operated on, the results achieved are even more 
astonishing than what has been accomplished with Australian- | 
raised mutton and beef. Take salmon for instance. I have at 
this moment before me a tinned sample that bears Messrs. Crosse 
and Blackwell’s brand, and, excepting that it is a little darker in 
colour, and the flavour is decidedly richer, the difference between 
it and another sample—purchased of my tishmonger—is scarcely 
worth mentioning ; but what is very well worth mentioning is the 
fact that the cost of the “home” salmon is something more than 
double that of the tinned, notwithstanding there exists no doubt 
that salmon is more plentiful and cheaper at Billingsgate Market 
than it was three or four years since. It is common to attribute 
this improvement to the application of more stringent laws for the 
protection of the King of Fish in the breeding season; but closer 
observers are of opinion that the result is rather attributable to 
the wholesome pressure of foreign competition. It is to be 
feared that, as with coals and other commodities that might be 
mentioned, that nutritious and popular fish, the salmon, has 
been of late years “rigged” in the market, an arrangement being 
made between the leading London dealers and those who supply 
them that only a limited quantity shall be sent to market, and a 
high price so be ensured. The most reliable authorities have 
declared that there is no reason why the salmon, under liberal 
usage, may not be brought to the London markets and there 
sold in the season for sixpence per pound. This statement, how- 
ever, Was made more than three years ago. Whether the stipu- 
lated “liberal usage” is still lacking is not known; but, as every- 
one knows, salmon is a long way off being sixpence per pound 
as yet, and it is doubtful if it will ever be brought thus low, and 
become, as it should, a familiar dish on the poor man’s dinner- 
table, until it is forced down by the irresistible weight of tons 
and hundreds of tons of the equally wholesome and vastly 
cheaper article that may be bought at almost every grocer’s in 
London, hermetically enclosed in tin. 

There are many sorts of “put up” salmon at present in the 
market—-some, it need not be stated, very superior to others; and 
in order, to some extent, to protect the buyer from disappointment, 
and from being led to the unjust conclusion that “ tinned fish is 
a failure,” it may be as well to mention a few of those houses 
whose brands are sufficient guarantee for the excellence of the 
goods they deal in. There is a salmon put up by Messrs. Hunt 
and Co. of Labrador for Messrs. Crosse and Blackwell, the quality 
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of which it would be difficult to surpass; and of this fact the firm 
in question seem to be aware, since they charge something more 
than other preservers for the fish contained in the pound tin. 
Salmon are so plentiful in Oregon, that this year Messrs. West 
and Co. undertook to supply Messrs. Crosse and Blackwell with 
720,000 lb. tins. Messrs. Copland, of Mitre Street, Aldgate, are 
selling salmon from America that is of very fine flavour, the flakes 
of the fish being very fine and large. It has the seeming dis- 
advantage, however, of being darker in colour than most other 
tinned fish of the same kind, but this is by no means a detri- 
mental feature. The New Brunswick salmon that is supplied 
to the retail trade by Messrs. Morton, of Leadenhall Street, 
possesses a peculiarly delicate flavour, and is of an excellent 
colour; while Messrs. Moir and Forbes are importers of Scotch 
salmon preserved from the most famous fisheries, and tinned 
with such care and skill that it is hard to believe, from its appear- 
ance, taste, and aroma, that it is perhaps three months ago since 
it passed through the preservers’ hands. In all probability, 
there are other “ brands ” quite as good as the above-mentioned, 
and much must depend on individual taste ; and it is only fair to 
mention that, in alluding to this or that firm, I am guided 
by my taste, which has its faults, I have no doubt. By the 
way, I had nearly forgotten another very excellent salmon 
“brand,” that is the one which adorns the tins that bear the 
name of Mr. John McCall, of Houndsditch, better known for his 
vast dealings in preserved Australian beef and mutton, of which 
some thousands of tons pass yearly through his hands. Which fact 
reminds me of a peculiarly neat and handy invention, of which 
Mr. McCall is the proprietor, and which supplies a want long 
experienced by those who are accustomed to the use of tinned 
preserved meats. Of the various objections raised against im- 
ported Australian meat by the obstinate and prejudiced, there is 
one the force of which must be admitted even by the most 
staunch supporters of the article—appearance is not altogether 
in its favour. It is all very well when a tin is newly opened. It 
is rich in luscious-looking jelly, and brought in close proximity 
to it, the nose endorses the opinion of the visual organs that the 
“dainty dish” is fit to set before any but the most fastidious 
mortals including even kings and queens. But there is one draw- 
back in connexion with the tinned meat. It turns out well, and 
as long as it is tenderly handled (I am speaking now of serving 
beef or mutton in a cold state), and the knife used is thin-bladed 
and keen, the uniting pillar of jelly, and fat and lean, will preserve 
its symmetry, but an awkward cut or a heavy hand is fatal to its 
shapeliness, and down tumbles the mass, an inelegant wreck, in 
the dish that contains it. It is to prevent such a catastrophe 
that the McCall Ring Dishis welladapted. It is simply a porce- 
lain hollow cylinder, standing in its own sides of the dish, and 
covered in at top with a lid, that for obvious reasons is perforated. 
The cylinder, however, is not solid, but composed of a series of 
“rings,” each about two inches in depth, and which are mov- 
able, and may be at pleasure detached one from the other. In 
this consists the main principle of the invention. A can of 
meat is opened in the usual way, and its contents turned bodily 
into the ringed receptacle. There is no difficulty in accomplish- 
ing this feat satisfactorily. All that need be done is to turn the 
decapitated can on to the top edge of the receiver and tap the 
bottom of the tin with the flat of the hand ; should this be in- 
effectual, dig a small hole in the said bottom with the point of 
the opening knife, and blow in it for an instant, and the desired 
effect will immediately follow. The ring dishes are made in 
sizes convenient to receive the contents of the various sized tins 
from two pounds to six; and the solid contents transferred as 
described are just an easy fit in the porcelain holder. The con- 
sequence is that the meat is held quite firm, and may be 
sliced at the top with as much facility as though it were a ham 
or an ordinary joint of beef or mutton. When the meat is sliced 
down to the edge of the holder, it is only necessary to remove 
one of the “rings,” and the carver may again “ commence pro- 
ceedings,” and so on until the bottommost ring is reached and the 
meat is consumed, not the least advantage attending this new 
article of culinary ware being that down to the very last ring 
the meat can be brought to table possessing all the attractiveness 
ofa fresh dish. Nor need its use be restricted to Australian meat. 
There can be no doubt from its construction that it would be 
found extremely handy and economical as a holder of any kind 
of preserved meats, or of collared head, or brawn, or, for that 
matter, of that costly article Stilton cheese, the shape and size of 
which are pretty much that of a six-pound meat can. 

To return, however, to the question of tinned fish. A very 
large trade, especially in the summer time, is done by the lead- 
ing firms in that succulent and toothsome fish, the lobster. Ten 
years since the lobster was, as regards its flavour, a veiled mys- 
tery to the poor man. His closest approach to the lobster tribe 
was the crab, and it was only during certain seasons, when they 
were cheap and plentiful, that he dared make familiar approaches 
towards even that crustaceous creature. But our good friends 











the preservers have brought the lobster within the reach of even 
the servant—to servants, indeed, there is no flesh or fish that is 
retailed in a soldered can that is so cheap as the tinned lobster. 
For the small sum of eightpence may be purchased a full pound 
weight of the fish’s best parts-—a quantity that might be in vain 
sought for within the shelly recesses of many a lobster that is 
sold at a London fishmonger’s for three or four shillings. For 
the small sum of eightpence a man and his wife may indulge in 
the luxury of a lobster supper. No wonder that there is such an 
enormous demand for lobster tins !_ It is much more surprising 
where all the lobsters come from. One London firm alone, 
Messrs. Crosse and Blackwell, last year dealt in tinned lobster 
to the extent of nearly a million tins. In years past lobsters were 
“put up” for the London market by fish-factors at Jersey, but 
the increasing demand seems to have exhausted the resources of 
the Channel Islands, and now our whole supply is derived from 
America, and is shipped chiefly from Boston, New York, and 
Baltimore, Messrs. Underwood, Bray, and Hayes, of the first- 
mentioned city, being generally regarded as the leading firm in 
the trade. A celebrated brand, and one which is deservedly ex- 
tensive, is that of William Blizard, of St. John’s, New Bruns- 
wick. This kind will be found to differ from most others in 
being preserved in an almost dry condition, by the adoption of 
which plan the firmness and flavour of the fish seems to be 
better preserved. 

Oysters in sealed receptacles are fast becoming an object of 
interest with those who are inclined towards that succulent bi- 
valve ; and, as with salmon,it is not impossible that the increas- 
ing popularity of the imported article will have the effect of 
reducing within the bounds of reason the preposterous price at 
present charged for English native oysters—not that, in fairness, 
it may be said that American and other oysters brought to 
England in air-tight cans or bottles are equally delicious with 
our own famous Whitstables when newly opened. It would be 
going too far to say that the most fastidious palate could detect 
no difference between the one and the other ; but this much may 
at least be said,that the difference in flavour by no means 
justifies the wide disagreement of cost that exists between the 
tinned article andthe fresh. The former, for all useful and nutri- 
tive purposes, is quite as valuable as the other. At the present time, 
what are called “ best natives ” are being retailed at the better 
class of London oyster shops at the rate of two-and-sixpence 
per dozen—twopence-halfpenny each! There was a time, and 
that not so long ago that the “ oldest inhabitant ” need be called 
on to corroborate the assertion, when the oyster was so common 
with us that the greater part of the trade was in the hands of 
costermongers and “stall” keepers, who could afford to retail 
oysters each of the size of a breakfast-saucer fora penny. It was 
no uncommon thing in those days to see, especially in the 
summer-time, a working man approach the oyster-stall, and pro- 
ducing his own bread and butter, brought from home, go in 
for a luxurious banquet for about fourpence ; and even the most 
aristocratic fishmongers of the metropolis regarded their own 
high respectability sufficiently reflected in the oyster when that 
much coveted shellfish realized a penny each. But these are 
things of the past. The oyster in these days has become a fancy 
article, just as turtle is ; and probably we shall one of these days 
have “mock” oysters as we have a delusion of the turtle kind. 
Nay, we already have mock oysters, or rather Birmingham has. 
It was not very long since that I was in that town, and was much 
struck with the spectacle of lovely-looking fat little oysters on the 
oyster-stalls in the Bullring, five or six in a group, and the vendors 
bawling out “a penny a lot” as being their price. The marvel 
was such that I was induced to approach more closely, and dis- 
cover myself the victim of a delusion which, under the circum- 
stances, I trust was excusable. It was true that the fish exposed 
so temptingly for sale were of the bivalve kind, and that each 
one reposed on a pretty little pearly oyster-shell—but the fish 
were not oysters, they were mussels, I saw a customer come for 
a pen’orth. I witnessed the relishing lick with which he trans- 
ferred the contents of the pretty pearly shell to his mouth; and 
meanwhile the stall-keeper was opening mussels, and as fast as 
the customer licked an oyster-shell clear of its burden, the stall- 
keeper, without the preliminary of rinsing it, popped a mussel on 
to it, and there was presently another prime lot for a penny. 

It is from America that we derive our preserved oyster supply, 
and it is in America that are consumed more tinned oysters than 
in all the rest of the civilized world put together. The American 
believes in oysters. They are with him articles of daily food, and 
he partakes of them cooked in a dozen different ways, as well as 
raw and “off the shell.” He would prefer the fish as we do, 
under the last-mentioned deliciously cool and full-flavoured con- 
ditions; but being sent for a few thousand miles away from the 
sea coast, that privilege is denied him, and he is obliged to make 
himself content with the best he can get—a tinned oyster being 
in his opinion very much better than no oyster at all.” And that, 
too, must be the opinion of everyone who has tried these— that is, 
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preserved and sent to England and to the London market. They 
may be obtained at a price that brings them within reach of 
those Englishmen who are altogether shut out from their own 
native oyster because of its abominably high price. A tin, con- 
taining twenty-five fat oysters, may be purchased for eightpence 
or ninepence; and though they may, as before hinted, lack some 
of the inexpressible crispness and the refreshing newness that 
are the chief charms with which the freshly-opened Whitstable 
is invested, they really possess all the qualities for which the 
oyster as an article of diet is valuable. 

Recently, large quantities of oysters have been imported by 
Messrs. Crosse and Blackwell from Baltimore, where they are 
prepared by Messrs. Biggins and Co. ‘This oyster is of good 
flavour, but differs in shape from the “ Native,” being somewhat 
larger and more elongated. ‘They can be retailed at 9¢. per tin. 

Next to those who by the ingenious preservation of animal 
food, are our friends and allies against that arch enemy to do 
mestic economy, the British Butcher, our thanks are due to those 
whose skill and enterprise are exercised in so arming us, that we 
may to a great extent defy the machinations of the milkman 
Although from time immemorial, the tradesman in question has 
not been regarded as a pattern and example of commercial 
integrity, it is only within the last year or two that the full mea- 
sure of his iniquity has been brought before the world. He has 
been tried before a perfectly unprejudiced tribunal, and found 
grievously wanting. The barefacedness of his imposture is 
almost enough to take one’s breath away. We have to thank 
literary enterprise for bringing his unpardonable villanies to 
light. It is now about two years since, that the * Milk Journal” 
came into existence, and in that short time it has done worthy, it is 
hardly too much to say, noble work in its peculiar path. It is 
part of its system to make periodical purchases at every milk shop 
in London, retail, as well as wholesale, of course without making 
known to what purpose the purchase will be applied ; to have it 
analyzed by chemists, whose name is a sufficient guarantee of 
the fidelity of the examination, and to boldly print the result in 
the journal's next issue with names and addresses in full. 

The exposures that have so been made, are not a little start 
ling. One month they took the parish of Islington for investi 
gation, and collected over fifty samples of milk for analysis, and 
the result duly printed and published, was that wot one of the 
entire number of samples was milk at all in the strict sense of 
the term, but a more or less dishonest alliance of milk and water. 
Taking the reports as a whole, and by this time they include all 
parts of London and the suburbs, it is the shameful fact, that a 
a rule, the concoction that is vended at fourpence and fivepence 
per quart, and which in hundreds of instances is the staple food 
of our babes and sucklings, and of our weak and invalid, is com- 
posed of séxty-five parts of milk and ¢A7rty-five of water ; and 
whereas, as analysis has plainly demonstrated, pure milk should 
yield ten per cent. of cream, the average of the * Milk Journal’s” 
London collections is considerably less than Ave. Indeed, it 
may be safely said, that instead of paying fivepence a quart, 
making an allowance for the adulteration, what we in reality 
pay for milk worthy to be so called, is something 
pence for that quantity. 

Under such circumstances, it is no wonder that a hearty 
welcome has been accorded those who have come to our 
rescue. We are no longer at the mercy of the manipulator of 
the milk cans. Ata lower price than he condescends to fill ou 
jugs with his dishonest “ mixture,” we may now purchase at 
almost every respectable grocer’s in the metropolis, the unsophis- 
ticated article real and unadulterated. Like tinned meat, how- 
ever, tinned milk has to fight against “appearances.” It does 
not appear possible that tins of mutton, cooked at the other side 
of the world, can be brought here perfectly sweet and wholesome, 
or that one of those modest six-pound cans contains as much 
nutritious animal food as is derivable from a large leg of English 
mutton. In the same way, when a neat little can of either one 
of the milk-preserving companies, about five inches in height. 
and two-and-a-half in diameter, is found bearing a label with 
the statement that “this tin contains in essence, two quarts of 
pure and rich milk,” the sceptical, and perhaps the uneducated 
observer may be pardoned if he takes the liberty of doubting 
the fact. It is so, nevertheless, and the feat is accomplish 
a way that may be very easily explained. It may not be gene- 
rally known, that cow’s milk in its purest state, contains eighty 
five per cent. of water, and it is simply by dispersing this last men- 
tioned useless encumbrance, by the process of evaporation, that 
the desired result is arrived at. It is now nearly a quarter of a 
century since a Frenchman, M. De Leiznac conceived the ick 
of reducing the bulk of milk by abstracting the water, and pre- 
serving it by the addition of sugar. In the year 1866, the notion 
was taken up by a company, the head-quarters of which wer 
the canton of Zug, in Switzerland, and under the title of the 
Anglo-Swiss company, they have established a milk-condensing 
trade on a great scale. Milk is cheap in Switzerland, and there 
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can be no doubt as to the surpassing excellence of its quality. 
A penny, or five farthings per quart is all that it there costs first 
hand, whereas it would be impossible to purchase it here, no 
matter how great the quantity required, for little less than twice 
that price. Milk-preserving in Switzerland, however, is not 
without its disadvantages, regarding it as an article of export. 
The tin of which the can is composed, is at least ten per cent. 
dearer there than here, and the fuel necessary for condensing 
purposes, is expensive in proportion, Then again, transport 
is expensive, and to sum up the Swiss milk-preserver’s perplexi- 
ties, it pleases the customs to regard an article of such common- 
place utility as “ confectionery,” and a duty of a halfpenny per 
tin is charged. Numerous, however, as are the difficulties with 
which the Anglo-Swiss company has to contend, its operations 
have been distinguished by an amount of success that is very re- 
markable. At the outset, and when the company had carefully 
to feel its way, this was in the year 1866, the number of cows 
it their disposal was only 400, and they took but one day’s 
milking in the course of a week ; last year, however, the factory 
which is on the banks of the lake Zug, had so increased its pro- 
portions, that the milk-yielding staff was increased to over 2,000, 
while the number of tins put up daily, amounted to no less than 
16,000. 

The Anglo-Swiss company, however, despite its extensive 
dealings, has not the “market” all to itself. 16,000 cans of 
preserved milk are not half enough to supply the increasing de- 
mands of the home and foreign trade. I say nothing of the 
latter, it is a satisfactory fact that the British public, so slow 
usually to adopt anything that may be called “ new fangled,” is 
it last opening its eyes and accepting as a truth, that there is 
nothing in the shape of conjuration or make-believe in the 
business, and that those who make this peculiar kind of com- 
merce their study, really are able and willing to do all that 
they promise. ‘To all practical intents and purposes, the tinned 
milk is ofa better quality than that supplied by the London milk 
dealer, and it is cheaper, inasmuch as for eightpence may be 
purchased as much of veal m/e as under most favourable cir- 
cumstances can be contained in a two-quart can, and in addition, 
at least three ounces of the best sugar is thrown into the bar- 
gain. It was impossible that such advantages as these should for 
ever escape the attention of the economical housekeeper, and the 
natural result has been that the Anglo-Swiss company has rivals 

the most formidable being the Aylesbury Company, whose ex- 
tensive factory is in the immediate vicinity of the town named. 
In a comparatively short space of time, the Aylesbury company 
has gained a trade fully equal to the Anglo-Swiss, though, 
perhaps it would be unfair to say that the article vended by 
the former is superior. But Aylesbury is in England, and that 
is something to be considered by prejudiced Englishmen. 
Those who are sceptical as regards the quality of the milk used 
by these condensing firms, although they may find it incon- 
venient to go to Switzerland to test the matter, may do so by 
going to Aylesbury, and paying a visit to the above-mentioned 
premises. Such is the extent of the business done there, that 
upwards of a hundred “ hands,” men, women, and children, are 
constantly employed, and as much milk as is yielded by 1,500 
thorough-bred and carefully fed cows is required daily. The 
company are not cowkeepers, but rely on their supply from the 
farms which abound in the neighbourhood, and the most 
stringent precautions are taken that none but milk, pure and 
simple, finds entry at their gates. Every can of milk that is 
delivered is tested, and should any attempt at any departure 
from the strict terms of the contract be discovered, further deal- 
ings with the offender are at once cancelled. As soon as the 
milk is received, it is heated, and after the requisite quantity of 
sugar has been mixed with it, it is turned into the condensing 
pans and the water is evaporated until it is of the consis- 
tency of thick cream. This is mainly the process by which the 
milk is prepared for the tins in which it is sold by the retailers, 
and as the said receptacles are soldered down before they leave 
the factory, the consumer need be under no apprehension lest he 
should not be supplied with the article pure, as the manufac- 
turer intended he should. The strictest regard is paid at the 
Aylesbury establishment to cleanliness. Every utensil bearing 
the company’s brand, is made as wholesome as scrubbing and hot 
water can make it, and even the milk cans in which the farmers 
supply the “raw material” are not allowed to leave the premises 
until they have undergone a complete cleansing process, by 
means of jets of steam, which effectually penetrate every crevice 
in the vessel, and prevent the accumulation of particles that 
might tend to taint the next bulk of milk that should be placed in 
them. The best security, however, that the public have as re- 
gards the scrupulous cleanliness observed at these milk-pre- 
serving establishments is, that the article dealt with is of such a 
delicate nature, that the least impurity included in a filled tin 
would inevitably spoil it, and turn it sour. On the whole, it 
may safely be said, that the tinned milks of the best brands, 






















THE PRACTICAL 


such as those of the Anglo-Swiss and Aylesbury companies, are 
cheaper and from every point of view preferable to the milk re- 
tailed at ordinary milk shops. Used at the tea and breakfast 
tables, it has the rich mellowness of cream, and almost the rich 
softening effect of that article. It is good for custards, it may 
with as much facility as the milkman’s decoction be used in 
making bread and milk for invalids, or young children, and 
especially as regards the latter, parents and nurses may enjoy 
the blissful certainty that the snowy contents of the breakfast 
basin are what they pretend to be; while in the case of invalids, 
that there is no danger of diminishing by half, the chances 
of a poor patient’s recovery by inadvertently feeding him on 
what is sold as milk, but what in reality is but fair milk and 
water. 


RESULTS OF THE LAST CENSUS. 





ROM the revised returns of the Census of 1871! 
which have just been published, we gather that 
the total population of the United Kingdom at 
that date was 31,628,338. Of this number, 
21,495,131 belong to England, 1,217,135 to Wales, 
3,300,018 to Scotland, 5,411,416 to Ireland, and 
144,638 to the adjacent islands in the British seas, vizi—54,022 
to the Isle of Man, 56,627 to Jersey, and 33,969 to Guernsey and 
the rest of the Channel Islands. The population of England 
and Wales together is therefore 22,712,266. 

It is interesting to compare these numbers with those of the 
previous Census of 1861. At that date the population of Eng- 
land and Wales numbered 20,066,224 souls ; so that in the ten 
years’ interval no fewer than '2,646,042} persons were added to 
the population of this portion of the United Kingdom. Hence 
it appears that the inhabitants of England and Wales have 
been increasing at the rate of 13 and a fraction (13°19) per cent. 
during the past ten years. To state the fact in another form, 
for every 10,000 inhabitants of England and Wales in 1861, 
there were 11,319 in 1871. Excluding Wales and taking Eng- 
land alone into consideration, the rate of increase appears still 
greater. In 1861 there were 18,954,444 inhabitants in England 
alone, and accordingly as the number had increased to 
21,495,131 in the year 1871, there had been an addition of no 
fewer than 2,540,687 persons to the population of England in 
the ten years. The rate of increase was therefore 13°40 per 
cent., or, in other words, for every 10,000 Englishmen in 1861 
there were 11,340 in 1871. 

No other portion of the United Kingdom can show an in- 
crease equal to this. In Ireland, in fact, there has been a con- 
siderable decrease of population. The inhabitants of the Sister 
Isle were 387,551 fewer in 1871 than in 1861, showing a decrease 
of 6°68 per cent. Only one ether portion of the British Islands, 
however, shows, like Ireland, a loss of population, and that is 
Guernsey, with Alderney and Sark, whose inhabitants num- 
bered 1,396 less in 1871 than in 1861, the decrease being at the 
rate of 3°95 per cent. In Scotland, on the other hand, the 
population has multiplied in the decennial period between the 
two last Censuses at the rate of 9°72 per cent., the numbers 
having risen from 3,062,294 in 1861, to 3,360,018 in 1871, 
showing an addition of 297,724 persons to the inhabitants of the 
Northern Kingdom. In Wales, too, the population has in- 
creased at very nearly the same rate, the addition in the ten 
years amounting to 205,355 persons, and the precise rate of 
increase being 9°48 per cent. The Isle of Man, we may add, 
has increased its population at the rate of 3 per cent., and 
Jersey at the rate of 1°82 per cent. The comparative increase 
and decrease of the several constituent parts of the United 
Kingdom may be illustrated as follows :—For every 10,000 
Englishmen in 1861 there were 11,340 in 1871 ; for every 10,000 
Scotchmen, 10,972; for every 10,000 Welshmen, 10,948 ; for 
every 10,000 Irishmen, 9,332 ; for every 10,000 inhabitants of 
Jersey, 10,182; of Guernsey, 9,605; and of the Isle of Man, 
10,300. 

The population of the whole of the United Kingdom in 1861 
numbered 29,070,932 ; and in 1871, as above stated, 31,628,338, 
showing an addition of 2,557,406 persons in the ten years. The 
rate of increase of the United Kingdom, as a whole, notwith- 
standing the large falling off in the case of Ireland, was there- 
fore 88 per cent. ; and hence, to express the fact in the same 
way as before, we may say that for every 10,000 inhabitants of 
the United Kingdom in 1861 there were 10,880 in 1871. 
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It was in the year 1801 that the first Census of the present 
century was taken in this country. In that year the population 
of England and Wales numbered no more than 8,892,536 souls. 
In the 70 years which had elapsed between that date and the 
Census of 1871 no fewer than 13,819,730 persons had been 
added to the population of this portion of the United Kingdom. 
This shows an increase at the rate of 155°41 per cent. ; in other 
words, for every 10,000 Englishmen and Welshmen existing at 
the commencement of the century, there are 25,541 at the 
present day. The population, in fact, is now more than two- 
and-a-half times as numerous as it was but threescore years and 
ten ago. The truly marvellous rapidity with which our popula- 
tion has increased within the present century may be better 
appreciated if we recollect that, from the earliest dawn of English 
history—the settlement of the Angles and Saxons in Britain— 
down to the date when the population of England and Wales 
numbered 8,892,536, a period of more than 1,200 years had 
elapsed. And while it thus required upwards of twelve centuries 
before the population reached a total of less than nine millions, 
only seventy years of the nineteenth century have sufficed to 
increase the population to 22,712,266, or more than two-and-a- 
half times the number they had previously taken twelve centuries 
and more in attaining. 

But in truth this is not all. During the present century emi- 
gration has assumed proportions previously unknown. Between 
the years 1861 and 1871 no fewer than 649,742 natives of England 
and Wales left the country to seek a home in the United States, 
the colonies, or other States abroad. Between 1851 and 1861 
the emigrants of English and Welsh origin numbered 640,316, 
so that, notwithstanding the fact that the increase of population 
at home has been greater between 1861 and 1871 than in any 
similar period of English history, there has nevertheless been at 
the same time an actual increase in the number of emigrants as 
compared with the previous ten years. ‘The total emigration 
from the United Kingdom between 1861 and 1871, however, 
shows a considerable decrease as compared with that of the 
previous decennium. Between 1851 and 1861 no fewer than 
2,249,355 emigrants left the shores of the United Kingdom, of 
whom only 194,777 were foreigners. Between 1861 and 1871 
the total number of emigrants was 1,976,577, but of these 301,983 
were of foreign extraction. Hence it appears that while between 
1851 and 1861 the English, Scotch, and Irish emigrants numbered 
2,054,578, between 1861 and 1871 they only numbered 1,674,594, 
showing a decrease of 379,984 in the latter period as compared 
with the former. While the number of emigrants of English and 
of foreign origin have increased within the past ten years, those of 
Irish and Scotch extraction have diminished, the former very 
considerably. Between 1851 and 1861 the emigrants from Scot- 
land numbered 182,954; between 1861 and 1871 the number fell 
to 158,226, a decrease of 24,728. The number of Irish emigrants 
between 1851 and 1861 was not less than 1,231,308; between 
1861 and 1871 the number was 866,626—a reduction of 364,682, 
or more than 30 per cent. fewer than in the former decennial 
period. 

The 8,892,536 inhabitants of England and Wales in the year 
1801 resided in 1,575,923 houses; the 22,712,266 English and 
Welshmen of 1871 ‘lived in 4,259,117 houses. Hence the in- 
habited houses have increased in the seventy years by 2,683,194, 
or 170 per cent. As the population in the interval has increased 
only 155 per cent., it may be inferred that the people are now 
somewhat better housed, or, in other words, that dwellings are 
not quite so thickly occupied as at the commencement of the 
century. In 1861 the inhabited houses in England and Wales 
numbered 3,739,505, so that there has been an addition of 
519,612 to the number of inhabited houses in the ten years 
between that date and 1871. 

The average number of persons living in each house is a 
fraction more than 5 (viz., 5°33). In other words, every 100 
houses in England and Wales are, on the average, occupied by 
533 persons. In Scotland the average is far higher. Its popula- 
tion of 3,360,018 persons is lodged in 412,185 houses, so that 
there are rather more than 8 (viz., 8°15) persons on the average 
residing in each house in that country. In other words, in every 
100 houses in Scotland there are 815 residents. The number of 
inhabited houses in Ireland is 961,229. The average number of 
residents in each is 5°63, or in other words, 563 persons in every 
100 houses. ‘Taking England and Wales separately, we find the 
average number of persons in each house in Wales is less than 
5 (viz., 4°88), or 488 persons in every 100 houses ; but in England, 
the average is 536 in every 100 houses, or more than 5 in each 
house. The total number of inhabited houses in the United 
Kingdom is 5,656,513, and the average number of residents in 
each house is more than 5 (5°59), or 559 in every 100 houses. So 
much for the distribution of the people in dwelling-houses. We 
now pass to their comparative distribution over the surface of 
the country in the several parts of the United Kingdom. 


























258 THE PRACTICAL MAGAZINE. 


The area of the United Kingdom, which has in part been 
recomputed by the ofticers of the Ordnance Survey Department, 
is stated to comprise 77,828,829 statute acres, or 121,6074 square 
miles. Of this surface, England alone covers 32,597,398 acres, 
or 50,9334 square miles ; Wales, 4,721,823 acres, or 7,378 square 
miles ; Scotland, 19,496,132 acres, or 30,462 2-3 square miles ; 
Ireland, 20,819,829 acres, or 32,531 square miles; Isle of Man, 
145,325 acres, or 227 square miles; Jersey, 28,717 acres, or 45 
square miles; and Guernsey, with the rest of the Channel 
Islands, 19,605 acres, or 30 2-3 square miles. ‘The area of Eng- 
land and Wales together is 37,319,221 acres, or 58,311 square 
miles. 

It is remarkable that though the British islands are amongst 
the most thickly peopled portions of the globe, still there are not 
half as many human beings in the country as there are acres on 
its surface, there being upwards of 77 millions of acres in the 
United Kingdom to a population of less than 32 millions. To 
every acre there is, therefore, only the 0°41 part of a man ; or, as 
this form of expression may not be thought very intelligible, we 
may express the fact by saying that there are only 41 persons to 
every 100 acres of surface in the country. We may put the fact 
in still another way, by saying that there are 246 acres to every 
100 persons in the population of the United Kingdom, The 
density of population in the different parts of the United King- 
dom is, however, very different. In Scotland there are only 17 
persons to every 100 acres. On the same area there are in 
freland and in Wales only 26 persons; in the Isle of Man, 37 
persons ; and in England, 66 persons, while in Jersey there are 
as many as 197 persons ; and in Guernsey and the rest of the 


Channel Islands there are 173 persons to every 100 acres of 


surface. If we take England and Wales together we find that 
there are 61 persons to every 100 acres of surface, or 390 to the 
square mile. ‘Che number of persons to the square mile in the 
United Kingdom at large is 261 ; in I:ngland (apart from Wales), 
422; in Wales, 165; in Scotland, 110; in Ireland, 166; in the 
Isle of Man, 238 ; 1n Jersey, 1,258 ; and in Guernsey, &c., 1,108. 
The Channel Islands, it will be observed, have a far greater 
density of population than any other portion of the United 
Kingdom. The fact is remarkable enough, but it may be easily 
explained when we remember that the agreeable climate, the 
comparative immunity from taxation, and the cheap living 
enjoyed by those islands, naturally attract thither large numbers 
of people, who wish to make the best use of a moderate com- 
petency. But, in truth, great as is the density of population in 
the Channel Islands, it is not to be compared with that of 
certain counties of England. ‘Thus, the county of Middlesex, 
which is four times the extent of all the Channel Islands together, 
has a far denser population. ‘There are 283 1-3 square miles in 
Middlesex, and the average number of people on each square 
mile is no less than 8,965. ‘The density of population in Lanca- 
shire is 1,494 to the square mile, and in Surrey it is 1,446 to the 
square mile. Indeed, if we take urban districts instead of 
counties, we shall find a density of population in comparison with 
which even these numbers become almost insignificant. ‘The 
borough of Liverpool comprises an area of 5,210 acres, or § 1-7 
square miles. Its population is 493,405, so that on every square 
mile in that town there is a population of 60,615 persons. 

One of the most interesting results of the Census is that which 
shows the relative proportion of the sexes. Of the 31,628,335 
inhabitants of the United Kingdom in 1871, it appears that 
15,308,125 were males, and 16,260,213 females; so that her 
Majesty’s female subjects in the United Kingdom outnumber the 
males by 892,088. The most recent censuses of the United 
States and the British Colonies show that in those countries the 
preponderance is on the other side, the males outnumbering the 
females by between 1 and 2 millions. ‘The number of females 
in England and Wales is 11,653,332; the number of males, 
11,058,934. Hence it appears that to every 1,000 males in the 
country there are 1,054 females, or to every 1,000 females there 
are only 949 males. ‘Lhe different districts of the country vary 
considerably in the relative proportion of the sexes. In the great 
urban districts women greatly preponderate. In Middlesex 
there are 1,146 females to every 1,000 males ; in Surrey, 1,111; in 
Lancashire, 1,076 ; and in Cheshire, 1,070. On the other hand, 
in the coal and iron counties of Durham, Statford, Glamorgan, 
&c., the males are the more numerous. Thus, to every 1,000 
males in Glamorgan there are only 935 females. 

The most rapid increase of population has, of course, taken 
place in those counties which are the principal seats of commerce 
and manufactures. We have stated above that the average 
increase of England and Wales is 13 per cent. But in Durham 
the population has increased 35 per cent.; in Surrey, 31 per 
cent.; in Glamorgan, 25 per cent.; in the West Riding, 21 per 
cent.; in the North Riding 19 per cent.; in Lancashire 10 per 
cent.; in Middlesex and Kent, 15 per cent.; and in Stafford- 
shire, 14 per cent. Lancashire has added 390,055 persons to its 





population in the ten years 1861-71 ; and that, notwithstanding 
the severe ordeal that county underwent in consequence of the 
outbreak of the American war in the early years of the de- 
cennium. Middlesex has added 333,280 to its population in the 
decennial period just mentioned. In the Eastern, South Mid- 
land, and South Western counties the population has remained 
almost stationary. In Cornwall, owing to the depression of 
mining industry, the population has fallen off more than 7 per 
cent. 

Four of the English counties at the Census of 1871 had a 
population of more than 1 million—viz., Lancashire, 2,819,495 ; 
Middlesex, 2,539,765; Yorkshire, 2,436,355; and Surrey, 
1,091,635. Eight counties had a population of between half a 
million and a million—viz., Stafford, 858,326; Kent, 848,294 ; 
Durham, 685,089 ; Warwick, 634,189 ; Devon, 601,374 ; Chester, 
561,201; Hants, 544,684 ; and Gloucester, 534,640. Sixteen had 
a population of between 200,000 and 500,000—viz., Essex, 
466,436; Somerset, 463,483 ; Norfolk, 438,656 ; Lincoln, 436,599 ; 
Sussex, 417,456; Northumberland, 386,646; Derby, 379,394; 
Cornwall, 362,343 ; Suffolk, 348,869 ; Worcester, 338,837 ; Not- 
tingham, 319,758; Leicester, 269,311; Wilts, 257,177 ; Salop, 
248,111; Northampton, 243,891 ; and Cumberland, 220,253. Of 
the remaining counties, nine have a population between 100,000 
and 200,000, viz.: Berks, 196,475 ; Dorset, 195,537; Monmouth, 
195,448 ; Hertford, 192,226; Cambridge, 186,906 ; Oxford, 
177,975; Buckingham, 175,879; Bedford, 146,257 ; and Here- 
ford, 125,370. Westmoreland has a population of 65,010 ; Hunt- 
ingdon, 63,708 ; and Rutland, 22,073. The county of Glamorgan 
has a population of 397,859, or nearly one-third of all Wales ; 
and three other Welsh counties have more than 100,000 inhabit- 
ants, viz): Carmarthen, 115,710; Carnarvon, 106,121; and 
Denbigh, 105,102. Pembroke has 91,998 inhabitants; Flint, 
76,312 ; Cardigan, 73,441 ; Montgomery, 67,623 ; Brecon, 59,901 ; 
Anglesey, 51,040 ; Merioneth, 46,598 ; and Radnor, 25,430. 





GRECIAN STATUE AND CUP. 


By MM. BLOT AND DROUARD. 





HIS composition, here illustrated, gives an excel- 
lent idea of the works of art in zinc manufactured 
by MM. Blot and Drouard. It consists of a large 
cup, almost a vase, in agate, supported by a Greek 
statue on a pedestal with three claws, in imitation 
antique green-bronze. The nicety of the details 
and the purity of the lines are perfect. The subject is in 

excellent style, even severe. The figure and the ornaments 

appear to belong to the epoch of Greek art, when, arrived at 
its full development, it still retains something of Archaic 
firmness, 














THE MANUFACTURE OF BRANDY, 


At THE WORKS OF MESSRS. JAMES HENNESSY AND CO., 
COGNAC. 


Translated from “ Les Grandes Usines,” by M. Turgan. 





HE first word of French known to the Anglo-Saxon 

is Cognac. In England, Canada, India, Australia, 
and also in North America, this word is certainly 
as well-known as /aris, perhaps better. The 
commerce of Cognac is also exclusively conducted 
with England. ‘The two chief houses of business, 
Martell’s and Hennessy’s, were founded, one by a native of 
Jersey, the other by an Lrishman. In the latter establishment, of 
a hundred letters received, only two are written in French. The 
other important houses, though not so exclusive, have also their 
most important connections out of France. ‘This peculiarity of 
the trade in cognac is readily explained by the circumstance 
that Cognac is situated on a river only seven miles distant from 
a port where English vessels find their way and take in their 
cargoes with facility, and which is commercially nearer to London 
than to Paris. Notwithstanding the railway which passes through 
Angouléme, the means of communication are dear and tedious, 
and it will require time, even when a branch is constructed, 
to alter ancient habits and form new connections. 

Before the treaty of commerce, the duties on French alcohol 
were so high and the regulations so stringent, that the English 
merchants, who were obliged to sell all brandies coming trom 
France at very high prices, found it preferable to order only the 
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very best brandies, for the satisfaction of their customers. The 
English Customs would not receive any cask containing less 
than 500 litres, or 110 gallons ; but they sealed the tierce on its 
arrival, and the buyer was thus assured of its genuine character 
as the veritable brandy of Cognac. It was equally to the interest 
of the French merchant to satisfy his customers, and he knew 
that his brand, which was guaranteed by the Custom-house, 
could not be employed to cover the importation of inferior 
qualities. Since the treaty was entered into, the English Cus- 
tom-house admits the smaller casks of brandy, and even cases 
of bottles, whatever the number may be; but it continues to 
guarantee the brand against infringement, and to prevent such 
exchanges as are tolerated by the customs of other countries. 
The facilities thus given to commerce have led to an extraordi- 
nary extension of the culture of the vine, and the distillation of 
wines, within a radius which goes beyond the extreme points, from 
Angouléme to Saintes, and from Saint Jean d’Angely to Barbe- 
geéux. 

We have not the means of determining precisely the period 
at which cognac acquired its renown. In Shakespeare’s time 
the brand of first quality was named from Nantes ; subsequently 
Raspelli became the name of honour, though we do not think that 
there were any vineries near either of those places, of which the 
brandy was deserving of so great a favour. The spirit bore the 
name of the places from which it came. The brandies which 
were sent by way of Nantes came probably from Anjou, Blois, 
and Saumur. The Abbot of Marolles, a writer of the seven- 
teenth century, mentions those which were made from the clarets 
of Blaisois as the best of all. Other wines, grown in Brittany, 
and known by the name of Jetzt vin Nantois, supplied a large 
quantity of brandy. In a memoir, written in 1697, the surveyor 
of the generalty of Brittany says that “there was sent out of 
Nantes every year seven million pipes of brandy, and that this 
liquor was held in high estimation by foreigners, as it had the 
property of preserving its full strength at sea.” 

Tradition says, that shortly after the year 1698, the Dutch 
coasting vessels ascended the Charente as they had previously 
ascended the Loire, and took in cargoes of a white wine nearly 
as dry and alcoholic as certain Spanish wines. This wine was 
gathered in the localities known to this day as the Cognac farms 
(élairies),on the slopes of the right bank of the Charente. Each 
proprietor on the left bank had, on the other side, his small and 
carefully-tended vineyard, from which he sold the surplus wine, 
not needed for his own use, on good terms to the Dutchmen. 
We cannot fix precisely the epoch at which this trade was super- 
seded by the extraction of the alcohol from these wines, with the 
peculiar aroma which distinguishes Cognac. In the reign of 
Louis XVI. this brand occupied unquestionably the first place. 
The brandies of lOrléanais and l’Anjou, falling into disrepute, 
says a contemporary writer, passed through Nantes, and “ thence 
a portion was exported to Africa, and bartered for ‘slaves with 
the negroes, whilst another portion was sent to America, where 
it was forbidden to be sold to the savages, who were passionately 
fond of it, and were easily roused and heated by it.” About the 
year 1780, M. Martell arrived in Cognac from Jersey, and opened 
a trade with England ; other Englishmen also settled in the 
country, and Mr. James Hennessey founded the house of which 
we shall now give some account. 

The works are not monumental, though well-built of good stone. 
In external appearance they do not differ much from the houses 
in their neighbourhood, except that the walls are rather blacker 
than those of other buildings. Interiorly, they look like a lamp- 
black factory. The blackness is probably to be ascribed to the 
evaporation of carburetted hydrogens (alcohols and essential oils), 
for the true Cognac flavour strikes the smell even in the streets, 
and with much more intensity within the buildings. The hydro- 
carbons are reduced by combustion with the atmospheric 
oxygen, carbon being precipitated. The cognac, known as 
Hennessy’s, is, in fact, distilled by the vine-growers in the 
country round ; for the distillation of such a fine spirit is not to 
be done on the large scale, nor can it be done far from the place 
where the wines have been made. Besides the inconvenience of 
carrying wines in bulk, which yield only an eighth part of their 
volume in brandy, each vine-grower fancies he can distill more 
and better brandy than his neighbours, and each has his own 
distillery. 

The culture of the vine extends over 72,000 acres in the dis- 
trict of Cognac alone. 

The object of distillation is to separate the alcohol, which is 
generated in wine by fermentation ; under the influence of yeast 
and atmospheric oxygen, the glucose or sugar of the grape is 
converted into carbonic acid and into alcohol,—a compound of 
carbon, hydrogen, and oxygen, which has the property of evapo- 
rating at a temperature of 172° Fahrenheit, under ordinary at- 
mospheric pressure. If the alcohol were pure, a slight heat 
would suffice to separate it; but in wines it is‘so intimately 
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mixed with the water, that the evaporation of the water is neces- 
sary to that of the alcohol and of the other volatile aromatic 
products which remain in combination with it. Many forms of 
apparatus for distillation have been employed, one of which, 
formerly used, may be mentioned. It comprised two important 
pieces : one was a copper boiler, having a capacity of about 
sixty gallons, which held the wine to be distilled. Beneath was 
a furnace, above was a copper cover from which a pipe led to 
the second piece,—a copper worm contained in an oblong cask, 
or pipe, filled with cold water. The fuel employed was wood, 
and the mixed vapour of water and alcohol passed over, and was 
condensed in the worm, whence it flowed into a small tub 
graduated according to the commercial regulations of the time. 
The distilling apparatus of the present day is more complicated. 
The double apparatus of M. Maresté, shown in the annexed 
figure, is the most complete ; but the apparatus most commonly 
adopted is something intermediate, in which there is but one 
boiler. Coal is now used for fuel instead of wood, and with 
the object of economizing the combustible, the pipe which pro- 
ceeds from the boiler is passed through a closed vessel contain- 
ing wine, and called the wine-heater. Thence the pipe passes 
to the worm which is contained in a ze of sheet-iron. By an 
alternate system of tubes the vapours may be conducted direct 
to the worm without passing through the wine-heater. 

The water for filling the “ pipe” must be kept cool, and a 
simple and ingenious method of circulation has been adopted, 
in which the same water may be used over and over again for 
any length of time. On the top of a block of masonry a 
number of flagstones are laid, to form a level platform, in which 
a serpentine water-course is formed, turning back and forwards 
from side to side, and leading to a pipe which communicates 
with the bottom of the cask into which the water is delivered 
cold. As it becomes heated, in cooling the alcoholic vapour, it 
expands and ascends to the upper part of the cask, whence it 
overflows and is conducted to the water-course, in the course of 
traversing which it is cooled; it returns to the cask, and con- 
denses the vapour as before. 

Such is the method of distillation practised by M. Fillioux, 
who conducted us over his farm when the manufacture was in 
full progress. They commence by uncorking a cask, and empty- 
ing the wine into a square stone basin, called a “mére. The 
wine is of a deep yellow, and troubled, as the period of the 
vintage is scarcely over, and it has not had time to settle. 
Thence the wine is pumped into the wine-heater (chauffe-vin), 
from which it is run into the boiler, heated by a coal fire, at first 
briskly, and afterwards more slowly. After a few minutes, a dis- 
tilled liquor begins to drop from the serpentine which traverses 
the cask ; the liquor is white, transparent, and agreeable to the 
taste, and it contains about half its weight of water. It is known 
as brouillis. 

The érouzllis is tested from time to time as it comes over, 
and when the quantity of liquor distilled amounts to about one- 
eighth of the quantity of wine delivered into the boiler, the liquor 
that comes over is found to possess less and less alcohol, and 
more and more water. Then the distillation is stopped, and the 
boiler is emptied of what remains in it. The boiler is immediately 
refilled, about two-thirds, from the wine-heater, and the latter is 
filled up again from the pump. This process goes on night and 
day without intermission whilst the harvest lasts, and so long as 
there is a cask of wine in the cellar. The alcohol produced 
commands ready money from the dealer who finds it suitable for 
his purposes. Some of the vine farmers keep a portion of 
their stock, leaving it to age and improve in value; but the 
greater number of the farmers sell the brandy as it is manufac- 
tured. Nothing is so curious as the hall on the ground-floor of 
Hennessy’s establishment, where vials and jars of all sizes full of 
samples are brought together to be submitted to the tasters. But, 
the sample is not sufficient ; the probity of the distiller must be 
known, for fraud commences even with the vine-dresser himself, 
and constant attention must be given to prevent the risk of 
losing many hectolitres of well-chosen brandy by the addition of 
bad qualities. Some of those samples, with the true perfume of 
champagne, are marvellous liquors. Without colour, limpid, 
and scarcely flowing from the tserpentine, they possess a cha- 
racteristic odour unlike any other. 

They commence by tasting from each cask to see that its con- 
tents are conformable to the sample ; then the ‘alcohol is mea- 
sured out in measures of five litres, or a little over one gallon, 
which is discharged into the casks belonging to the establish- 
ment, made of oak, new and unused, hooped with chestnut-tree 
wood. The new casks are branded with the year in which they 
are filled, together with the quality and the place of the growth 
of the wine from which the brandy was distilled, and they remain 
some time in stock to be mixed in suitable proportions, so 
as to present a liquor of the same quality every year. The 
jugs used for measuring out the liquor are cylindrical, very incon- 





venient to handle, but their form and dimensions are imposed 
by law. 

For the purpose of insuring a uniform quality of brandy enor- 
mous tuns are employed of a slightly conical form, enlarging 
downwards, about thirteen feet high and ten feet in diameter. 
They are placed in two rows ina vast cellar, above which, on 
the floor above, the newly-filled casks of brandy are ranged. 
This floor is pierced with openings corresponding to openings in 
thetuns. A gutter, or conduit of wood, lined with brass, is placed 
so as to conduct the liquor from eight full casks, selected for 
mixture, into one of the tuns ; the liquors mix themselves in their 
course to the tuns, and are filtered on their way through flannel. 
These casks, when emptied, are succeeded by eight others, from 
which the tun is filled, and by the same process the other tuns 
are filled. But this first mixture is insufficient to equalize the 
strength and the aroma, and a second mixture is made by running 
off the liquor from all the first tuns into another series of tuns, 
placed at a lower elevation, after having again filtered them 
through sieves covered with pasteboard, The liquors pass 
through the filters from below upwards, being impelled by the 
head of pressure due to the difference of level between the upper 
and lower tuns. The mixture of liquors as they arrive at the 
lower tun is finally stirred about by a man stationed there for 
the purpose, in order to complete the amalgamation of the 
liquors, and to prevent the heavier liquors from settling to the 
bottom of the tun. From the lower part of the second series 
of tuns, the brandy is drawn off into new casks, which, solidly 
bunged, are laid aside in magazines, where they remain for 
several years to age the brandy. 

The evaporation of brandy during the first year of retirement 
is about four per cent. ; it is rather less in subsequent years, but 
still it continues. Nearly colourless at first, brandy gradually 
assumes the amber tint of the oak cask which contains it, from 
which it dissolves part’of the colouring matter. The magazine 
in which this precious liquor is stored must not be either too dry, 
or the liquid would evaporate too quickly, nor too moist, for it 
would deteriorate in quality. The casks are prepared for trans- 
port by being solidly hooped with iron. But before finally dis- 
patching the brandy it is once more remixed as before described. 
Brandy in casks is rarely coloured, but for bottling it is coloured 
brown, of a greater or less depth of tint, according to the length 
of the voyage before it ; for it loses its colour on the long voy- 
age, for example, between the English Channel and Melbourne. 
The colouring matter consists of a sirup composed of burnt 
sugar and the best possible brandy, the sugar being burnt more 
or less according to the shade required, in large copper basins. 
The manufacture of this sirup requires the utmost degree of 
attention to avoid the risk of altering the quality of a whole 
tubful of brandy. 

The brandy is exported in tierces, holding 540 litres (119 gal- 
lons), in casks of 266 litres (584 gallons), in quarter-casks of 130 
litres (29 gallons), and in square cases holding a dozen bottles, 
made of Folembray glass, calculated to hold the equivalent of 
an English measure in gallons. Before parting with their barrels 
and cases they are branded with hot irons, which mark the name 
of the manufacturer, the date, and the trade-marks. 

From M. Hennessy’s establishment there are exported annually 
about 500,000 of these small cases ; and a total of tierces, casks, 
quarter-casks, and bottles, amounting to 60,000 hectolitres 
(1,321,440 gallons) of brandy. 


ENAMELS BY M. CHARLES LEPEC, PARIS. 


CHARLES LEPEC is the first of the French 
enamellers. The ceramic art has until now com- 
prised enamels on metal; this is a wrongful 
classification, of which the goldsmith and cog- 
nate artists have a right to complain. Enamel on 
metal originated with Cellini, rather than with 
Palissy. Ceramic art, properly so called, is the art of decorating 
earthen work, by painting or by modelling. It dates from the 
time that the first utensil was made by a potter. Without art, 
the vase is only a pot; with art, the porringer may be divine. 
Italy, the enthusiastic heir of that luminous Greece which cir- 
culated art everywhere as a want, as life itself, has had its 
illustrious potters, Zucca della Robbia, Giorgio Andreoli, 
Cenzio, Xantho da Rovigo, and others. France can only boast 
of Palissy. It may well be said that Palissy was worth all the 
others, but a number is always a number. And let us consider 
how painfully her Bernard struggled into eminence. 

Enamel on metal is a glass, fusible at low temperatures and 
colourless ; made from borates and silicates. In the fire it 























combines with all or nearly all the metallic oxides, and thus it 
may be impressed with various colours, according to the taste 
of the artist. The origin of the art has not been ascertained. 
It was known in the East before we knew it, and possibly also 
in Cologne. It was at Limoges that ornamentation in enamel 
was first applied to shrines, pixes, chalices, vials to hold oil, 
small incense vessels, chandeliers, crosses, and other pieces of 
holy metal work; without reckoning altars. Then followed the 
special and veritable enamel of Limoges, consisting of direct 
painting on the metal, with glazing and colour-ornamentation. 
Vardin Pénicaud, a skilful painter on wood and tiles, was the 
originator of the art. 

It is a slow, difficult, arduous operation. To succeed with it 
it is necessary to know how to do everything. There are five 
metals which may be operated on : gold, platinum, silver, copper, 
and iron. Gold is the best for the purpose, being the least 
oxidizable. Platinum is very good also. Silver, on the con- 
trary, is easily oxidized, and so is copper. To work on these 
two metals, they must be coated with ground sufficiently opaque 
or deep to conceal any change beneath them. Hence so many 
enamels painted on a black ground. 

Iron is the least permanent of all; it is oxidizable by air, by 
water, by salts. The coating of enamel often scales off iron, 
and nothing but bad work can be done on it. However, M. 
Paris, of Bourget, has shown us plates of iron perfectly well 
done and in good condition, but he makes a secret of his 
process. 

Copper is the most generally employed. It is very hard, and 
nevertheless, it is easily worked ; it may be reduced very thin, 
and yet support great heat. It is not very costly, and that suits 
artists. Gold, platina, and silver, more precious, are reserved 
for the work of goldsmiths. 

The enamelled cup, by M. Lepec, of which we give an 
engraving, was the principal piece in the collection of small 
enamels in the Goldsmith’s Row, in the Exposition of 1867. 
This choice morvcean was intended by M. Lepec to repre- 
sent what was known in the middle ages asa wef (a ship), so 
called after the form of it. It was a sort of vase, filled with 
spices or sweets, and placed on the tables of kings, in front of 
the persons whom they desired to honour. ‘The person so 
honoured carried it off with him after the repast, as a 
souvenir. ‘The bow of the ship is finished by a winged hippo- 
griffe, subdued and held by Love; at the poop, a shell is sup- 
ported on a bouquet of leaves, in which Truth is seated, noble 
and nude. Beneath, next the sternpost, two caryatides stand, 
figures of Justice and Power. On the sides two subjects are 
painted in enamel, Tranquillity and the Contest of the Passions. 
The second, which alone is visible in the engraving, pictures a 
female on the ground, threatened by the Genius of Evil, mounted 
on a monster vomiting flames amidst the lightnings and the 
thunderbolts which traverse a fearful landscape. Two courage- 
ous Loves, armed with lance and sword, strive to repel the 
infernal adversary. The mask of a fawn, rather heavy, emerges 
from the decorations of the stem. The whole is supported on a 
superb pedestal. 

The piece, which is made of pure gold, is a complete speci- 
men of the various kinds of enamelling. The painting, first, is 
indestructible, the opaque enamels re-touched, and the rich 
gamut of the translucid enamels, directly applied to gold, in the 
ornaments ; the enamel incrusted in the foot, which also throws 
up pretty medallions which are painted and set, completing an 
exquisite execution. 
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ARTIFICIAL FLOWER TRADE. 
MONG the remarkable branches of industry con- 
nected with the purely decorative portions of cos- 
tume, and therefore always more or less at the 
mercy of ever-changing fashion, not the least 
curious is the production of artificial flowers— 
erected beautiful imitations of beautiful things. That the 
women of all ages and nearly all countries have recognized the 
grace and attractiveness of flowers and foliage, mosses and ten- 
drils, as ornaments for the hair and the dress, is pretty certain ; 
nor is it necessary to seek out a cause for so natural a taste. 
There is a language of flowers, of which poets and dramatists 
have made ample use ; and in proportion as new varieties of 
flowers are discovered or cultivated, so surely are additions made 
to this sentimental language. If any one would count up the 
number of songs and sonnets that select the rose, the lily, the 
daisy, or some other flower for. their subject, trope, figure, or 
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illustration, he would have given himself as tough a task as 
could well be undertaken. 

It is, of course, the zatura/ flower that is thus brought into 
favour ; natural, though cut from its parent stem, and destined to 
a life as brief as that of a sunny summer insect. _ Irrespective of 
the florists’ labours in the Jarterre and the garden, he drives a 
brisk trade at certain seasons in the arranging and selling of cut 
flowers, as graceful ornaments for the person or for the saloon. 
The French are amazingly active in this line ; and it tends in 
no small degree to that combination of grace with richness 
which distinguishes so many of the decorative arts practised by 
our neighbours across the channel. Some years ago it was 
stated by M. Soulange Bodin that in one single week in January 
(the season of balls and fétes) a sum of 20,000 francs was paid 
in Paris for ball-room bouquets alone, together with 16,000 
francs for the purchase or loan of pots and boxes of flowers and 
shrubs, flowers, suspension-baskets, and jardinitres. Some of the 
Empress’s grand balls at the Tuilieries entailed a cost for flowers 
marvellous in amount. In England we incur this kind of ex- 
penditure more soberly ; nevertheless, a single wedding order 
for cut flowers will sometimes amount to a hundred guineas ; 
and busy work it is to make up all the bouquets between four 
and ten o’clock on the wedding-morning. (The flowers must 
be brought to market early that same morn, or they would not 
be fresh enough.) In the favoured and favourite centre avenue 
of Covent Garden Market, a bride’s bouquet is said frequently 
to cost from one to three guineas. Such a pressure is there, in 
the “season,” for ball-room and ball-dress bouquets, that a 
florist, writing to one of the daily newspapers a few years ago, 
said :—‘ Among the many projects for the profitable employ- 
ment of ladies by birth and education, perhaps there are few 
more promising than bouquet-making in such a place as the 
Floral Hall; and as many of the aristocracy are members of 
floral societies for extending and improving production, it is only 
natural to suppose they will chcerfully support any well- 
organized means for extending the distribution of flowers, and 
making it an art and occupation for ladies.” A good suggestion, 
perhaps, so far as concerns tasteful dexterity ; but the neigh- 
bourhood of Covent Garden Market in early morning is not 
exactly the place for “ ladies by birth and education.” 


FRENCH ARTIFICIAL FLOWER MAKERS. 


The branch of industry, however, which is now under consi- 
deration is, not the grouping and bouquet-making of real flowers, 
but the production of those singularly clever fac-similes which 
we appreciate less than they deserve because they are so cheap. 
Paris is the head-quarters of this trade. The productions there 
made are more exact, more delicately beautiful, than those of 
England or other countries. The best French makers study 
floral botany with much attention, and make themselves ac- 
quainted with minute characteristics which escape the notice of 
less observant workers. The names of M. Constantin and Mad.” 
Fiirstenhoff are mentioned among the Parisian makers who have 
thus brought science to give perfection to a tasteful art. What 
they can effect in the way of delicacy, the bridal wreaths of St. 
George’s, Hanover Square, sufficiently denote—with all the 
niceties of distinction between orange-blossom, myrtle, jasmine, 
and lilac; and what they achieve in imitating the rich tints of 
other flowers, a connoisseur in real flowers can best say. When 
the Great Exhibition of 1851 was held in London, the excellen- 
cies of the French artificial flowers were rendered apparent to 
all; buyers had already been aware of the fact, but it now ob- 
tained a wider recognition. Even five years before that date the 
French makers had sent into the market produce to the value of 
£440,000 annually, of which the exports amounted to: £120,000, 
England and the United States being the chief purchasers of 
this exported portion. It was in the use of taffeta and batiste 
as imitative materials that this excellence was in great part due, 
the silk and cotton equivalents used in England being less 
delicate, and not so skilfully chosen ; but all the other materials 
were in like manner selected and used with marked taste and 
discrimination. ‘The Hyde Park display, although it manifested 
the delicate beauty of artificial flowers made of wax, nevertheless 
rendered apparent the fact that this substance is not in some 
respects so effective for the purpose as woven tissues. The 
latter give more scope for the exercise of discrimination on the 
part of the workers, seeing that they reveal the possibility of 
faithfulness in imitation by varying the materials according to 
the textures of different parts of the flower. Textile flowers have 
also the advantage of being cheaper, more durable, and better 
suited for varied applications than those made of wax. 

The French system, in the carrying on of this branch of indus- 
try, is well organized. Even so far back as twenty-five years ago 


there were 574 #on~eurs, or makers-up, in Paris, employing 5,675 
These monteurs do not manufacture, the petals, leaves, 


hands. 
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buds, calyces, pistils, stamens, stems, tendrils, and other compo- 
nent parts of flowers; they build up these elements into a finished 
form. Some of the firms, carrying on all the several branches, 
produced to the value of £8,000 to £10,000 a year each. The 
men employed were comparatively few; the chief part of the 
work being done by women and young persons, who earned 
about Is. 8¢. per day on an average, and by children, who were 
mostly boarded and lodged as a mode of payment. The Inter- 
national Exhibitions of 1855 at Paris, and 1862 in London, 
corroborated the testimony furnished by the previous industrial 
display, concerning the care and taste shown by the French 
makers. Again, at Paris in 1867, our continental neighbours 
bore off the palm as before. But there was also proof afforded 
of the manner in which tyrant Fashion affects this trade. In 
1867 the modistes of Paris (who rule the world in these matters) 
did not allow artificial flowers to form a conspicuous feature in 
the decking out of fair dames and demoiselles ; nor were the 
perruquiers any more favourable. ‘True, artificial flowers were 
still worn in the hair and in caps, in bonnets and in hats, and in 
various parts of the dress; but the fashion-books and magasins 
des modes did not largely introduce them; and the trade was 
consequently in the state which trade circulars would call “ quiet,” 
or “dull,” not “looking up.” M. Petit, reporting on the speci- 
mens exhibited on that occasion, said, * If the wreaths and 
circlets of our best makers are fewer in number than at former 
exhibitions, it is because fashion just at this time leads somewhat 
away from this style of personal adornment.” A fear had been 
entertained in 1851 that the duty imposed by England on the 
importation of French artificial flowers would enable the English 
manufacturer to command the home market, and to lessen the 
difference of skill between them and the French; but the Com- 
mercial Treaty of 1860 removed this cause of fear, and the year 
1867 showed France to be still at the head of the trade. The 
productions of M. Baulant and M. Delaplace (specially named) 
were so perfect that the dissimilarity to real flowers could scarcely 
be detected, except by the aid of the microscope. M. Alphonse 
Payen, in 1862, estimated the French production at 16,000,000 
francs (£640,000) annually; in 1867 M. Petit raised the estimate 
to 24,000,000 francs (£960,000) as a yearly average for five years, 
of which more than half went in wages to the workpeople. 

Concerning the French ozteurs or makers-up, just adverted 
to, one of the international juries has remarked :—‘ However 
meritorious and commendable the truthful imitation of flowers 
and plants may be, this excellence is insufficient in itself to 
induce a large home consumption, or to create and maintain an 
extensive export trade. It is to the great talent of the Parisian 
monteurs, in harmoniously grouping together a variety of stems, 
leaves, buds, and flowers for head-wreaths, dress-trimmings, and 
bouquets, as much as to the makers of these several parts, that 
Paris owes its high reputation in this art. So much diversity as 
to skill exists among the various artists, that it is known that the 
same flowers have a double value when arranged by one of them 
to what they would have if by another.” 


MATERIALS AND PROCESSES. 


The materials employed for making the generality of artificial 
flowers range over nearly the same kinds, whether used by 
French or by English makers: although the former make a 
better selection of qualities than the latter. Cambric, batiste, 
kid, muslin, gauze, crape, silk, velvet, coloured papers—all are 
brought into requisition; as well as flock (wool-dust), wire, cot- 
ton wool, silken filaments, dyes and stains, paints and pigments, 
bloom-powder, gums, varnishes, paste, glue, &c. Batiste is a 
usual material for the petals of the best-made flowers, Florence 
taffeta for the leaves. For the delicate little buds, which enter 
as component parts into the construction of bridal wreaths, soft 
white kid is a favourite material. 

The colouring substances employed are very varied, and their 
selection is among the most important features in the trade: 
seeing that the almost infinitely diversitied tints of flowers call 
for great circumspection in the choice, preparation, and com- 
bination of the dyes and pigments by which they are to be imi- 
tated. For ved and purple colours, Brazil-wood, carmine, 
madder lake, and garancine are the chief substances employed. 
The red produced by Brazil-wood receives a purple tinge by a 
salt of tartar or of potash, a rich crimson tinge by alum, and tints 
of salmon, flesh, and peach colour by various alkalies and acids. 
Carmine is the chief source of rose-colour, varied in tint by salts 
of tartar. Thus it happens that chemistry is brought into constant 
requisition in the preparation of intermediate or special shades 
and tints. For 4/ve colours, the principal substances selected are 
indigo, Prussian blue, and stone blue. Indigo receives various 
modifications of tint by admixture with potash and alcohol. For 
yellow, grains d’Avignon, saffron, chrome yellow, gamboge, and 
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annotto. Various shades, tending towards orange on the one 
hand and green on the other, result by adding salt of tartar, 
alcohol, &c. For gveen, mixtures of blue and yellow are mostly 
adopted, such as Prussian blue and Indian yellow, or indigo and 
gamboge. If to be applied with a pencil or brush, the mixture 
is made before using ; but if the textile material is to be stained, 
as with a liquid dye, it is dipped in yellow first, and then in blue. 
For violet, combinations of blue and red are employed, such as 
Prussian blue and garancine, Prussian blue and carmine lake, 
or cobalt and crimson lake. For /z/ac, a combination of carmine 
or crimson lake with cobalt or (in choice examples) ultramarine. 

The actual processes of making involve a multiplicity of small 
details, easy to learn and to execute individually, but generally 
managed more deftly in Paris than in London. ‘The stems are 
mostly made of iron wire, rendered shapeable by a wrapping of 
cotton wool, and covered with coiled strips of paper coloured to 
the proper tint of green ; coloured crape is occasionally used for 
the branches. ‘The taffeta for the leaves is slightly gummed on 
one surface to give it the proper gloss, and so treated on the 
other as to acquire a velvet-like texture. The petals of batiste 
or cambric are usually dyed after being cut into shape, the tint 
being lightened in some parts, when necessary, by a drop or two 
of water, and deepened in others by painting with a camel hair 
pencil. The leaves are hollowed or curved into shape (each ac- 
cording to the botanical characteristics of the plant), by means 
of a gaufro/ or gauffering-iron, consisting of a die and counterdie, 
between which the bit of taffeta or other material is held for a 
few seconds. The pressure is hot usually ; cold when a high 
temperature would injure the delicacy of the tints. Sometimes 
the counter-die of the gaufroi is made of papier maché, which 
works well and smoothly with a copper die. Unless the veins of 
the leaf are very fine, several leaves are gauffered at once. The 
stamens of the flower are made of little balls of silk affixed to 
the ends of fine wires, with grains of semola or some other kind 
of paste, tinted to the proper yellow. The buds are made of 
little balls of cotton wool, or some similar light substance, 
fashioned and tinted in the proper way for the particular flower 
to be imitated. ‘The small fruits, constructed as component parts 
of some flowers, are first shaped in cotton, then dipped in green 
colour, and finally glossed with white of egg. 

The building-up of these several parts, the work of the French 
“‘monteur ” and the English “ mounter,” calls for nimble fingers, 
delicate touch, accuracy of eye, and considerable taste. All the 
petals are arranged in proper super-position and over-lapping, 
according to the number and shape properly belonging to each 
particular flower ; and so with the leaflets of the bud and the 
calyx. Wire forms the skeleton of the whole fabric, of iron or 
copper, as the case may be. The fastening of the separate 
pieces, (some of them very minute), is done in one or other of 
several ways ; by pressing, by tying with fine threads of silk or 
cotton, by over-lapping with coiled narrow strips of properly 
coloured paper, by pasting, by gumming, &c. 


ENGLISH ARTIFICIAL FLOWER-MAKERS. 


Artificial flower-making, as one of the London industries, is 
secondary to that of Paris, for reasons already stated, except in 
relation to wax flowers, presently to come under notice. The 
textile flowers (to adopt a convenient, though not exactly a 
technical name), which form a vast majority of the whole, are 
made nearly in the same way in England as in France. Almost 
the whole trade is concentrated in London ; a small per-centage 
only of artificial flowers being made at Manchester, and some 
other towns in the north; black crape flowers, for mourning, 
being to some extent included in the country list. ‘The trade is 
carried on in divers ways. ‘There are in London a few establish- 
ments employing a hundred or more hands each, working under 
one roof, and classified according to skill and kind of work. 
Others have from thirty to sixty hands each ; others a smaller 
number. Some firms rely mainly on middlemen or contractors, 
who undertake a certain quantity of work at a certain price, and 
who are the real direct employers of the workpeople. Some, 
again, make on speculation, and take their chance of finding cus- 
tomers by calling on the warehousemen or large dealers in the 
Wood Street and Cheapside region. In this, as in nearly all 
trades, the poorest operatives are those who work for the middle- 
men ; the largest establishments being usually the best managed, 
and (as the phrase is), less “ screwy” in their dealings with the 
handicraft-folk. Lower down in the scale are persons who only 
employ half-a-dozen or half-a-score hands; and below these 
again, are the members of a family—mother, boys, and girls, 
working together in an ill-lighted and ill-ventilated room, making 
some or other of the component parts, which more skilful work- 
people are afterwards to build up into a flower. 

Very little was publicly known touching the interior economy 
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of this trade in London till 1860, when the Children’s Employ- 
ment Commissioners instituted inquiries into the matter. Mr. 
Lord, who made the personal inquiries and detailed inspections, 
found that there are two busy seasons in the trade, from August 
to November, and from February to May, during which stocks 
of artificial flowers are accumulated, in preparation for winter 
and summer festivities. At such seasons he found the young 
hands to be worked very, very hard, sometimes fifteen to eighteen 
hours a day, sometimes all night. Being paid piece-work, the 
hands fell into irregular habits—shirking work on Monday, some- 
times on Tuesday likewise, and making up lost time by a health- 
destroying severity of labour in the later days of the week. Lazy 
habits in the morning he also found to prevail, entailing as their 
consequence late hours in the evening. Young girls were set to 
the work by their mothers at a tender age, to add a trifle to the 
family pittance ; their delicate little fingers being suited for some 
of the minor and minute processes. Truly sad it was to see 
them thus cramped, when they ought to have been at children’s 
school and children’s play. Their eyes were dimmed and weak- 
ened, for there was much dust floating about the work-rooms, 
arising from substances used to give “ bloom” to some of the 
flowers. The stamping out, colouring, and varnishing were done 
by adults ; but the work else was mostly executed by girls— such 
as gumming, waxing, dusting or blooming, twisting, wiring, and 
threading. 


“ DEATH AMONG THE DEW-DROPS.” 


One particular feature in this trade gave a startling title to a 
paper which appeared in the pages of the Dazly Telegraph, in 
1871. It was called “ Death among the Dewdrops,” and was 
from the pen of Mr. James Greenwood, better known to the 
reading public as the “Amateur Casual.” It vividly described 
the squalid home of one of the humblest grade of artificial flower- 
makers ; with the consequences of long hours, bad light, bad 
ventilation, dusty particles, and—worst of all—the use of arsenic 
green or Scheele’s green, in colouring the leaves—a green deadly 
poisonous, but used because it is brilliant, attractive, and inex- 
pensive. One particular kind of work, in which little children can 
assist, is technically known as “ grass work,” consisting of a sort 
of feathery grass, a component in some kinds of artificial flower 
trimmings. The children do not shape or colour the pieces 
which constitute the grass ; they only fasten the ‘‘ dew drops” to 
it—small glass beads threaded to the “ grass” to give it a spark- 
ling appearance. So easy is the work, that little toddles of four 
or five years old can help at it ; and as it is done at the poorest 
workpeople’s poor homes, official inspection becomes difficult. 
The master of a Ragged School in a densely populated east end 
district found that when a particular kind of artificial flower was 
in fashion, the young children neglected school in order to go to 
“orass work.” He told Mr. Greenwood that “ You may always 
know a grass hand if he has been at the work any time, from the 
appearance of the hair. You will find the front part of it—that 
which is most exposed as the head is bent over the work—to be 
of a different colour from the rest. If the child’s hair is light- 
coloured, the patch in front, just where the parting commences, 
will be changed to a dull yellow ; if the hair is dark, the patch 
will be rusty, almost of the colour called carroty. If they work 
long and hard at the grass, the hair will fall out.” The “ Casual’s” 
own observations were made in a poverty-stricken district in the 
north-east of the metropolis. He entered the dwelling of a family 
five members of which were practical “ grass hands.” “ This was 
by no means a commodious abode ; being one of about thirty 
standing in a court that might have been stowed comfortably in 
a suburban back garden. ‘The family occupied the back parlour 
of the tiny three-roomed house, and consisted of a woman and 
her four children, three girls and a boy, the eldest about ten and 
the youngest four or five. It was candle-light, and all five were 
grouped about a round table no bigger than a washing-tub, so as 
to make the most of the one tallow candle that feebly illuminated 
what was a workshop, a living-room, and a bed-room rolled into 
one. They were hard at work, even to the youngest, whose dull 
blue eyes had red rims, and whose small pinched white face 
cadaverously reflected the villanous green of the heap before it.” 
The threading of the beads on the blades and leaves of grass, 
and the subsequent shaking to see that all was right, dislodged 
particles of arsenic green, which poisoned the air and told its tale 
on the poor children. When the mother was asked why she 
employed herself and her children in such deleterious work, she 
had the one answer to give—necessity. Plenty of other per- 
sons were at hand to take the work if she declined it ; and she 
could not afford to throw up her chance till “ something better 
turned up.” 

It would be incorrect, however, to infer from such a scene as 
this that artificial flower-making is of necessity a deleterious 
and squalid employment. In the first place, “ grass work ”— 
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green leaves and blades of various widths, from an eighth of 
an inch to an inch—is only once now and then in fashion ; two 
years ago it had a great run ; whereas, at present brown semi- 
faded leaves are more in favour as component elements in arti- 
ficial flowers. In the second place, arsenic is not an indispen- 
sable ingredient in green colours ; chemists and colour-makers 
know of many others, which nothing but a craving for cheapness 
shuts out of general use. In the third place, the kinds of work 
that are done, or can be done, by: very young children, are few 
in number, and must not be accepted as types of the work gene- 
rally. In the fourth place, there is an increasing tendency to estab- 
lish factories on a somewhat large scale, in which the work is almost 
invariably better and healthier than in pent-up workshops and 
workrooms where only a limited number of hands are employed. 
And, in the fifth place, official inspection, though at all times 
difficult, is gradually becoming more systematic. Under the 
various Acts of Parliament passed within the last few years, re- 
lating to the protection and proper treatment of women and 
children engaged in factories and workshops, artificial flower- 
makers have not been forgotten. The abolition of night-work, 
the limitation in the number of hours’ work per day, the 
regularity of the meal times, the proper ventilation of the work- 
rooms, the avoidance of overcrowding, the enforcement of 
cleanliness in every practical way—these are matters which the 
inspectors of factories and workshops are empowered to look 
into ; and, although the progress may be slow, it will tell in the 
long run. The large employers for the most part assist willingly 
in putting the law in operation ; for, irrespective of motives of 
kindness, they have every reason to wish that the work should 
receive the benefits accruing from clean and wholesome work- 
rooms, tidy and intelligent workpeople. Here, as in the lucifer- 
match manufacture, the difficulty lies in dealing with the middle- 
men and small masters (or mistresses), who grudge a single far- 
thing of extra expenditure for those ameliorations which the world 
designates “ sanitary reform,” but which to them is “ bother,” or 
“stuff and nonsense.” And when it comes to the case of a 
mother of a family, working in the one family room with her 
own children, it is a knotty point to determine how far, and in 
what way, the law can insist on inspection. In the struggle for 
bread, many thousands of poor families in London work terribly 
long hours for a very poor pittance ; and when the father or the 
mother has brought home the work to be done at his or her 
dismal lodging up a frowsy court, it would be no easy matter for 
the law to lay down rules as to the extent to which Dick and 
Sally and the other children shall be employed in the work. 
Perhaps the School Boards may do something ; perhaps—but 
the question is one of those that lie too deep in the organism of 
society to be discussed here. 

We would willingly give in this place a few figures illustrative 
of the statistics of this branch of industry. But the official tables 
do not render us much help. There are classifications according 
to counties, according to the sex of the workers, and according 
to the ages of those who are not yet men and women ; but we 
are pulled up short by the absurdity that artificial flower-makers 
are grouped with feather-makers, without any clue to a com- 
parison of the numbers of each kind. 


WAX FLOWER MAKING. 


We have said in a former paragraph that England takes the 
lead of France in the production of wax flowers. There is no reason 
to believe that the French cou/d not equal us if they chose to try: 
it is simply a matter of fact that they prefer the adoption of other 
and less perishable materials. Wax, from its very nature, is un- 
fitted for employment in making artificial flowers to adorn the 
hair and dress ; its colours, when dyed or painted, are somewhat 
fugitive ; while its tendency to melt renders it ill-fitted as a deco- 
ration for heated rooms. Nevertheless, wax flowers, when skil- 
fully made, are so beautiful, that they are likely to retain a large 
share of admiration as works of art. When the first Great Ex- 
hibition was held, many persons saw for the first time the exqui- 
site wax flowers exhibited by the Mintorns, the Peacheys, and 
one or two other makers, and recognized the fitness of the mate- 
rial for imitating some of the more delicate features of natural 
flowers. The Victoria Regia, the fuchsias, the mignonettes, the 
orchids, were almost life-like in their fidelity. Nor did foreign 
countries fail to show specimens of this art. From India came 
seventy varieties of wax flowers and fruit, the handiwork of the 
natives of Rohilcund, the Mahratta country, and Travancore ; 
from Barbadoes, a hundred and fifty wax models of bulbs, roots, 
flowers, fruit, and seeds, remarkable alike for correctness of detail 
and for artistic grouping. Perhaps the finest thing of the kind 
ever produced was Miss Lambert’s “ bank of wild flowers,” shown 
at the International Exhibition of 1862. Besides the professional 
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makers, many ladies practise this art, partly for amusement, d 
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partly as a possible source of livelihood. Small treatises for 
their guidance have been published both in English and in 
French. 

The best white wax is required for the art—pure, and free from 
granulation. ‘The consistency may need to be modified, accord- 
ing to the state of the weather, and the part of the flower to be 
imitated ; it may be made firmer and more translucent by the 
addition of a little spermaceti, while Venice turpentine will give 
it ductility. In preparing the wax for use, it is melted with 
Canada balsam, or some kind of fine turpentine, and poured 
into flat tin moulds ; these give it the form of quadrangular 
blocks or slabs about an inch thick. ‘These blocks are cut into 
thin sheets or films, in one or other of several ditferent ways 
by fixing them down flat, with a screw and a stop, and slicing 
off layers with a kind of spoke-shave ; or holding a block in the 
hand, and passing it along a carpenter’s plane having the face 
uppermost ; or causing the block to rise gradually above the 
edge of the mould, and cutting off successive slices with a 
smooth-edged knife. 

The colouring of the wax is an important matter, seeing that in 
some instances the tint must penetrate the whole substance ; 
whereas in others it is better when laid on the surface as a kind 
of paint. The choice of colours is nearly the same as for other 
kinds of artificial flowers, but not in all instances. ‘The w///e 
colours are produced by white lead, silver white, and one or two 
other kinds; for ved, vermilion, minium, lake, and carmine ; 
for vose colour, carmine, following an application of dead 
white (to avert yellowish tints); for $/#e, ultramarine, cobalt, 
indigo, and Prussian blue ; for ye//ow, chrome yellow, massicot, 
Naples yellow, orpiment, yellow-ochre, and gamboge ; for g7¢e7, 
verdigris, Schweinfurth green, arsenic green (the less of this the 
better), and various mixtures of blue and yellow. For zvole?, 
salmon, flesh, copper, lilac, and numerous intermediate tints, 
various mixtures of some or other of the colours already named. 
Most of these colouring substances are employed in the form of 
powder, worked up on a muller and stone with essential oil of 
citron or lavender, and mixed with the wax ina melted state ; the 
mixture is strained through muslin, and then cast into the flat 
moulds already mentioned. Or else a muslin bag filled with 
colour is steeped for a time in the melted wax. ‘The material 
dealers sell these slabs of wax ready dyed, to save the flower- 
maker from a kind of work which is chemical rather than mani- 
pulative. Some flowers require that the wax shall be used in a 
purely white bleached state, colour being afterwards applied to 
the surface at selected spots. 

The wax is, of course, the chief material employed in wax- 
flower making ; but it is by no means the only one. Wire bound 
round with green silk, tinting brushes and pencils, shapes or 
stencil patterns, moulds and stampers, flock or ground-up woollen 
rag, and many other implements and materials, are needed. 

The building-up of a wax flower is a work of patient detail. 
The patterns of leaves and petals are made of paper or of thin 
sheet-tin, copied from the natural objects ; and the wax sheets 
are cut out in conformity with them. Only the smaller and 
lighter leaves are, however, made in this way; those of firmer 
texture and fixity of shape are made in plaster moulds. The 
patterns are laid on a flat, smooth surface of damp sand ; a ring 
is built up around them, and liquid plaster is poured into the 
cell thus tormed. Generally two such moulds are necessary, one 
for the upper and one for the lower surface of the leaf. Some- 
times wooden moulds are employed, into which (when moistened 
to prevent adhesion) the wax is poured in a melted but not very 
hot state. Occasionally the entire mould is dipped into molten 
wax, to produce petals and leaves of peculiar size and shape. 
The stems are made by working wax dexterously around wires, with 
or without an intervening layer of silken thread. By the use of 
flock, down, varnishes, &c. the leaves are made to present a 
glossy surface on one side and a velvety surface on the other. A 
singular mode of preparing films of unusual thinness is by the 
aid of a small wooden cylinder, like a common cotton reel, or 
rather, ribbon-reel ; this is dipped and rotated in melted wax 
until it takes up a thin layer, which layer, when cold, is cut and 
uncoiled ; the difference of smoothness which the two surfaces 
present fits them to represent the upper and lower surfaces of a 
leaf or petal. The combination of all these materials into a 
built-up flower is a kind of work not differing much from that 
exercised in regard to textile flowers. The small manuals 
above adverted to point out the modus operandi for various 
kinds of flowers—the snowdrop, crocus, primrose, violet, cowslip, 
polyanthus, auricula, tulip, calceoria, heartsease, hyacinth, nar- 
cissus, jonquil, pink, jasmine, daisy, forget-me-not, cyclamen, 
ranunculus, fuchsia, laburnum, convolvulus, passion-flower, bell- 
flower, honeysuckle, rose, poppy, chrysanthemum, lily, camellia, 
anemone, &c. Some of the practical details are regulated by 
the fact that the wax may be made to cement itself to other 
parts, by judicious softening and pressing. 
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Wax FRUIT AND RooT MAKING. 


Closely allied to wax-flower making is that of wax fruit, some 
specimens of which are marvellous for their faithful imitation of 
nature. Here moulding or casting is of more importance than 
in flower-making ; secing this accuracy of form is the chief 
desideratum. Most kinds of imitative fruit are shaped in double 
moulds, one for each half, and if the fruit is irregular in its 
curvatures a tripartite mould may be needed. Say that an 
orange is to be imitated in wax. A smooth, damp surface of 
sand is prepared, into which exactly one-half of a good orange 
is carefully pressed. A cordon or border of tin or stiff 
paper is built up around it, at about half an inch distance 
from the orange on all sides. Plaster of Paris, in a cream-like 
consistency, is poured into the cell thus made, so as to fully 
cover the orange. When quite firm enough to handle, this 
plaster half mould is taken up, and the orange extricated. The 
orange is then turned over in the sand, and another half-mould 
made in a similar way. Whether fruit are cast solid or hollow 
depends mainly on the size ; if large, the mass would be heavy, 
and much wax wasted by solid casting ; in this casea core of some 
rough material is fixed inthe middle of the mould, which gives a 
cavity to the middle of the fruit. Soft kinds of fruit, such as 
plums, cherries, and ripe pears, and some hard and unyielding 
fruits, require special management to extricate them from the 
half-moulds without injury to the fruit on the one hand or to the 
moulds on the other. Pomegranates, medlars, pine apples, &c. 
require moulds in more than two parts. Occasionally, elastic 
moulds of glue are found advantageous. Generally speaking, 
the colour of the wax employed is that of the lightest parts of the 
fruit, the deeper tints being afterwards laid on with brush or 
pencil. The chief pigments employed are such as burnt and raw 
umber and sienna, chrome yellow, red lead, Prussian blue, 
carmine lake, &c.; greens being produced by various admix- 
tures of blue and yellow. Certain small varieties of fruit, such 
as grapes and currants, are made of glass bulbs, carefully blown 
to the proper shape ; these are fixed by wax to wires inserted 
into holes, and are then dipped into melted wax of the proper 
colour, a very thin coating of which gives the proper kind of 
semi-transparency to the glass, and at the same time a smooth- 
ness of surface not inaptly resembling that of the natural fruit. 
The fastening of the various fruits to imitative stems, leaves, 
leaflets, &c. is an affair of wires, silken thread, strips of green 
paper, white flock, arrow-root paste, gum, mastic varnish, with the 
other simple materials and tools employed in artificial flower- 
making. 

PAPER FLOWER MAKING. 


One more material has still to be noticed, which the artistic 
artificial florist holds in somewhat low estimation, but which is 
used in larger quantity than any other, viz. paper. Paper 
flowers are made in enormous abundance, for decorations, fes- 
tivities, street processions and ceremonials, “ blazes of triumph “3 
in the transformation scenes and stage adornments at the 
theatres, and the like. Those who traversed the main thorough- 
fares of London, on the 27th of February, 1872, when the Royal 
Family went to the Thanksgiving Service at St. Paul’s, will not 
soon forget the miles of paper flowers which festooned the 
houses and roadways, and helped to give liveliness of tint at a 
season when the streets of London are not by any means too 
cheerful ; nor will the paper flowers be forgotten which were 
shown at the International Exhibition last summer, dazzling in 
colour and graceful in form. 

Paper flower making may in some sense be regarded as a 
fancy industry for ladies ; inasmuch as small manuals of instruc- 
tion in the art have been published for their use, and sets of the 
necessary appliances prepared for sale. Nevertheless, this 
is but an offshoot from the larger trade occupation. The tools 
necessary are very simple. Pincers to hold the small pieces of 
paper firmly, and to assist in preparing the petals ; “ ball-tools ” 
of various diameters to work the petals into a hollow form ; 
and crimping or gauffering tools, to give the markings to leaves, 
&c., are the principal. Of the materials the chief, of course, is 
paper, used for the petals, leaves, and buds ; it is sold in sheets 
of almost infinite varieties of colour, or in pieces so far shaped, 
crimped, and gauffered as to expedite the labours of the flower 
maker. The few other materials for buds, stalks, &c., are like- 
wise sold distinct by the flower-material dealers. The ball tools, 
above-named, vary from half an inch to an inch and a quarter in 
diameter : the smaller sizes being used in preparing the rose, 
poppy, carnation, &c., the largest for the cactus, dahlia, &c. 
Taking the poppy as a typical example of a flower to be imitated in 
paper,—nine pieces of paper are cut out, with scissors or with some 
kind of stamp ; some notched on the edge, some indented at 
definite distances apart. These pieces, intended for the nine 


petals, are gauffered one by one, by drawing up the edges around 
They are then threaded 


a finger placed in the middle. 
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together at the centre with a fine wire, and cemented at the 
proper spots with gum; the heart, bud, leaves, stamens, 
pistils, calyx, &c., being fixed in their proper places. The wire is 
covered with green paper of the proper tint for forming the stem, 
by coiling a narrow strip around it, the thicker stalks being 
swelled out by a layer of white carded cotton under the paper. 
The smaller stalks, to which the buds, leaves, and flowers are 
attached, are fastened to the larger stalks by silken threads and 
paper fillets. And thus is a poppy flower built up. Select any 
one among a score of the beauties of the flower-garden, and the 
processes are in a great measure the same, the details only 
differing in each case. The number of pieces of paper required 
for the petals, leaves, buds, &c., their sizes and shapes, colours 
and shades, notchings and indentings, gauffering and crimping, 
the threading and gumming of the petals, the degree of rolling 
and unrolling necessary for the full-blown or half-blown condition 
of the flower, the imitation of the delicate tendrils of certain 
flowers by means of very fine twisted wire, the imitation in Indian 
ink of the black markings which occur in the insides of certain 
other flowers—all have to be attended to, if possible with real 
flowers as guiding patterns. Where a flower comprises twenty, 
forty, or even sixty petals (which is sometimes the case), the 
building-up or mounting calls for the exercise of much tact. For 
some flowers, such as the camellia, Chinese rice paper is pre- 
ferred, on account of its softness and translucency ; but being 
brittle, it requires care and delicacy in handling. 


MISCELLANEOUS ARTIFICIAL FLOWERS. 


Other materials than those treated in the foregoing description 
are used as the bases of artificial flowers, but not to such an ex- 
tent as to call for much notice. 


Whadlebone is applied to this purpose, in a mode patented by 
M. de Bernardine some years ago. The whalebone is cut into 
strips by mechanical means, bleached, dyed, &c., and then 
worked up. It is a strong and durable material, but is more 
fitted for fancy basket work than for artificial flowers. 

Feathers are sometimes wrought up into the forms of flowers 
by a careful selection of colours and shades. The visitors to the 
first Great Exhibition were struck with the beauty of a splendid 
Brazilian bouquet of feather flowers, including those of the cotton, 
tobacco, and coffee plants ; and Madeira displayed feather flowers 
executed in the nunnery of Santa Clara. Later exhibitions have 
further illustrated this beautiful art ; but the difficulty of obtain- 
ing feathers which will adapt themselves to the infinite shapes 
and colours of flowers, will always limit this to the condition of a 
fancy industry for leisure hours. 

Shells are grouped together into pleasing, though not very ex- 
act imitations of flowers. Remarkable specimens of this kind 
have reached England from the Bahama Islands. 


Insect wings have not been forgotten for flower-imitation. 
Many of these, especially from South America, are exceedingly 
brilliant, and, so far as colour goes, are as dazzling as could be 
wished ; but their facility of adaptation in other ways would not 
appear to be great. 

Straw is worked up by the Swiss, the Austrians, and the 
Italians into forms which are little studied in England. Some 
of the hat-trimmings and head-dresses in this material are ex- 
ceedingly beautiful, comprising imitation flowers surprising for 
their accuracy of form, but without any attempt to imitate the 
colours. The day may come when ever-varying fashion will give 
new life to this art. 

Palm-leaves are used by the ladies of the Seychelles Islands in 
the imitation of flowers, sometimes with considerable success. 


Yucca fibres are brought into requisition in the same way as 
palm-leaves by some of the Jamaica folk. 


Berlin Wool is used for humble imitations of flowers ; the soft 
yarns or threads being selected of the nearest obtainable colour, 
and twisted around in various ways into form. 


Beads and Bugles, mostly of white and black glass, are occa- 
sionally worked up into so-called flowers, for half-mourning. 

Here closes our notice of a curious and interesting branch of 
industry—one which not only employs many thousands of women 
and children in England, but is marked by an importation from 
foreign parts of a thousand pounds worth per day. These round 
numbers happen to be singularly near the truth, for the artificial 
flowers imported in a recent year were 


From France ..... . +» £358,376 
From other countries .. . 7,031 
£365,407 
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CIGAR MAKING. 





HE “ Scientitic American” reports—Ever since the 
breaking out of the Cuban rebellion, the manu- 
facture of cigars in New York, by exiles from the 
“ever faithful isle,” has been steadily advancing 
to the position of a staple industry. Numerous 
factories have been established which, although 
they employ hand labour solely, carry on successful competition 
with those in which the work is performed entirely by machinery. 
The tobacco used is imported directly from Cuba, and costs from 
three dollars to ninety cents per pound. American tobacco is 
not used, the manufacturers not agreeing in the general opinion 
that it makes the best wrappers. 

On being received at the factory the tobaccce is first carefully 
inspected, in order to ascertain its quality, and the leaves or 
fillers, which are to be used for the interior of the cigars, are 
carefully examined. ‘This consists in simply removing the large 
stem which passes through the centre of each leaf. The larger 
and finer leaves used for wrappers, or outside coverings, are then 
treated in the same manner, and passed to the foreman, who, 
after examining them, distributes them to the workmen who 
make the different varieties of cigars. 

It is a noticeable peculiarity in this trade that each man knows 
how to make but one kind of cigar. The workman who makes 
a concha cannot make a vega/za, nor is he required to do so; nor 
can an esfanola be rolled by the man whose specialty is the far- 
taga. For the benefit of our non-smoking readers we should 
mention, e2 fassant, that a concha is a short thick cigar, its name 
being derived from its shape, having a fancied resemblance to 
that of a shell ; the vega/za is generally large in size and finely 
flavoured ; esfavo/a takes its name from red and yellow ribbons, 
the colours of the Spanish flag, with which the bundles of the 
cigars of that brand are tied ; and, finally, a artaga is of large 
size, rather long, and is named from the owner of the manufactory 
in Havana at which the variety was first made. Of course, there 
are countless other brands, all christened with different names, 
according to the fancy of their makers, but those above-mentioned 
may be considered the principal ones and the most generally 
recognized throughout the trade. 

Our artist has represented the workmen in the act of rolling 
the cigars. The process, although very simple and apparently 
remarkably easy to perform, nevertheless requires the greatest 
skill and long practice. The men are seated in rows, each one 
having before him on his table a thick slab of hard wood, and on 
either hand a heap of dampened leaves, consisting respectively 
of wrappers and fillers. A wrapper is selected, smoothed on the 
slab until it is free from creases and wrinkles, and then cut with 
a peculiarly shaped knife, somewhat resembling that used by 
shoemakers in trimming soles, into a nearly semicircular form. 
The workman then takes as many of the short leaves, to be used 
as fillers, as he thinks will make the cigar, in his left hand, and, 
squeezing them into a loose bundle, places them on the wrapper 
before him. By a dexterous twist the edges of the latter are 
brought up, a quick roll is given to the whole, and the bundle is 
tightly enveloped. The end for the mouth is now carefully 
manipulated into the required conical shape, and the point se- 
cured by a drop of paste ; the other extremity is cut off smooth. 
The cigar is then placed on the slab, rolled a few times under 
the flat of the knife blade, and it is ready for smoking. This 
process, of course, requires a much greater expenditure of time 
than if the cigars were merely pressed into moulds, but it has 
been found that those made in the latter manner have the defect 
of not burning evenly, and are besides inferior in many other 
respects. 

Messrs. Mora and Co., one of the largest manufacturing firms 
in this city, inform us that the workmen are paid according to 
the number and quality of the cigars they roll. Makers of 7e- 
galias receive $20 per thousand, of conchas $20, and of espatolas 
$18. An ordinary quick worker will finish two hundred cigars 
per day, and as many as four hundred are made by the oldest 
and most experienced hands. The men are all Cubans, and some 
of their customs would doubtless seem odd to an American 
workman. They club together, contributing twenty-five cents a 
week each, with which they hire a fellow exile to read aloud to 
them during their work. The position is no sinecure, for the 
reader is expected to keep up an incessant flow of words from 
7 A.M. to 6 P.M., with the exception of one hour’s rest for re- 
freshments. The workmen thus become posted in the news of 
the day, and in addition occasionally listen to the perusal of 
Spanish history, or some work of fictions ‘There is another 
tax which they impose upon themselves, to the payment of which 
they religiously adhere, which is to lay aside a certain sum every 

















binnaanicinaaet =ERS 
| 





¢ 









































ny 


Z 


week from their wages to be sent to their struggling compatriots 
in Cuba, for arms and supplies. 

The sorting of the different kinds of cigars, as regards strength, 
is carried on by another set of workmen, who seem to be pos- 
sessed of the most unerringly delicate judgment. Standing before 
a heap of cigars, thrown indiscriminately on a table, they pick 
them out one at a time, hold them so that the light will fall on 
them from a certain point, instantly tell their exact grade of 
strength, and toss them to their proper heaps in almost a single 
motion and with incredible celerity. If the cigars are to remain 
cylindrical in shape, they are then tied in bundles, another pro- 
ceeding requiring considerable manual skill. The ribbons to be 
used in fastening the bundle together are first stretched out on 
the table, and the cigars heaped upon them in quantities of 
twenty-five or more. ‘The workman then takes the ends of the 
ribbons, brings them together, gives them another of those in- 
describable twists, ties the knots, and drops the bundle into the 
box in less time than it has taken to pen this sentence. The 
bundle, however, is a little too large for its case, and consequently 
has to be forced in by a screw press ; the cover is then nailed 
down, the Government stamp affixed, and the box is ready for 
the market. In case, however, it is desired to press the cigars 
into those irregular triangular or quadrangular forms in which 
they are sold, they are first dampened, then packed in bundles, 
and finally enveloped in strong wet paper. The latter, in drying, 
forces the cigars together, causing them to assume the required 
shape. 

The stems and refuse of the tobacco are not used. The odd 
ends or cuttings of the manufactory are sold in bulk for filling for 
a cigars, the wrappers of which are generally Connecticut 
ea 
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THE PLOUGH: ITS HISTORY, CONSTRUCTION, 
AND MANAGEMENT. 


F age confers honour, the P/ough should, of all the 
mechanical appliances which minister to the wants 
of the people, be the most honoured of all. In 
the earliest records of history, both sacred and 
profane, we find mention made of it ; it is sculp- 
tured on the most ancient of our existing monu- 

ments ; sketches of it are found on the painted walls of the tombs 

of Egypt, dating thousands of years back, and we have rude 
drawings of it in the oldest of our own historical manuscripts. 

Classical writers allude to it frequently both in song and story, 

and some describe it so minutely that mechanicians have been 
able to reproduce the form then existing from what was said of 
it. Yet, strange to say, we know nothing of its origin ; accounts 

more or less obviously true, are given by ancient writers of the 
origin of other mechanical or industrial appliances, but of the 
plough we have no corresponding details ; and still more strange, 
considering the importance of the w ork which this implement 
has to perform, there was none to which so little attention was 
paid by men of science during a long period of modern times ; 
as regards the work which it performs, how it does that work, 
and the principles of construction upon which the highest effi- 
ciency in that work could be secured; it is only very recently 
that the implement was by mechanics made the ‘efficient one it 
now is, From this, and what we have stated in a previous 
article on the engineering of agriculture, the reader will therefore 
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be prepared to hear that the plough, in common with the science 
of agriculture, of which it is the most important implement, has, 
indeed, no history. All we know of its origin, and of the succes- 
sive steps taken, and by whom taken, to bring it, from its first 
rude and elementary shape to its present condition of compara- 
tive perfection; is that we know nothing. All that can be said 
of it is purely conjectural, and each succeeding writer upon the 
subject—and of writers upon it there have been but few, very 
few—has only to repeat the confession of ignorance of those 
who have preceded him. Greatly as this is to be regretted, 
we can only deplore the fact and content ourselves with the 
few and very meagre details which the industry of some writers 
has collected from various sources in connection with the 
history of the plough. It will be interesting to glance briefly 
at these. As already stated, of the origin of the plough we 
know nothing. In the mere placing of the seed in the soil, 
from which man, in the early stages of his existence, wished to 
raise the produce on which he was to live, it would be early dis- 
covered that the operation would be much more easily performed 
if the soil were previously stirred or opened up from its naturally 
close and hard condition. That the effect of this stirring of the 
soil and the opening up of its particles to the atmosphere in- 
fluenced in a beneficial way the future crop would be long before 
it took place in the minds of men as a “ principle,” may be 
gathered from the fact that even at this day it is not a rare 
thing to see articles in our agricultural papers calling the atten- 
tion of farmers to the beneficial effects of stirring the soil and 
allowing its particles to be acted upon by atmospheric in- 
fluences ; but nevertheless it is reasonable to suppose that at 
even a very early period in the history of man this beneficial 
effect of stirring the soil upon the product of the crops which 
it was to raise would be observed in a degree more or less 
marked. As conjectured by an ingenious writer, this would pro- 
bably be brought to the notice of the husbandman by the stirring 
or moving of the soil effected by the hog in moving the earth in 
search of the hidden roots and food of which he is so fond. Be 
this, and more than this, as it may, the stirring of the soil and 
opening it up the more easily to receive the seed, without any 
reference to the other effects above alluded to, would be soon 
seen by the husbandman to be a necessary operation; and to 
effect this in the way best calculated to ease his toil-—for the 
savage and uncivilized man, we might also say the civilized man 
is chary of work, and the sweat of his brow is a pain and trouble 
to him—his ingenuity in devising mechanical aid would be 
early exercised. The spade in its roughest and rudest form of 
a piece of flattened wood would be the earliest appliance used ; 
then getting a lesson perhaps from the hog, with his pointed 
snout, he would observe the ease with which the soil would 
be moved by passing through it continuously a pointed stick, 
shoving or pressing this along by the mere force of bodily exer- 
tion. Then the next advance, in the way of sparing himself this 
severe and exacting toil, would be to increase the weight 
and size of his pointed stick, by cutting some appropriately 
twisted branch or bole of a tree, and, by means more or less 
complicated, attaching to this the “ patient ox,” and making him 
drag the rude implement through the soil. We see this exem- 


plified in the rough sketch in Fig. 1, which is taken from an old, 





‘ 
Fig... i, — AL 
ee 
a Fi, 
Ir it 8 


| 
| | 





bie, a ia 

7 A 

bG NS. 4 
| 


“SS ~ 
Da 


monument in Asia Minor. This is “ made wholly of the natural 
crooks of the branch of a tree,” the only artificial contrivance 
being the brace or strut v, which strengthens the pointed part a, 
corresponding to the “share” of a modern plough (we shall 
in a succeeding paragraph describe the various parts of a 
modern plough). The fore part of the straight branch c, corre- 
sponding to the “ beam” of a modern plough, was provided with 
pins //, these being used to connect the frame _/’ /’ which acted 
as a yoke, the head of the oxen passing through the open parts 
at the end of the frame, the central part catching the pins £7 
It will be observed that there is a branch projecting behind, and 
marked d@,; this would be used as a handle, and by pressing 
upon it, or by raising it up, the depth to which the point a would 
“take the earth” would be regulated. In Fig.2 we give a rough 
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sketch of a plough taken from an Egyptian monument. In this 


there is a further step of progress made, bringing it nearer to 
the form of a plough of the present day. In this the stirring or 
soil-moving part is still evidently the wedge-shaped and pointed 





part @ 4 of the bole or root of a tree, but there are two handles 
to itas at cc, the beam to which the animals were yoked being 
fastened to the part @ between the handles <¢ ¢, and carried forward 
in advance of the body of the plough. Fig. 3 gives a sketch of 
the working part of the form of the earliest kind of plough used by 
the Romans in the time of the Tarquins, the soil being moved by 
the pointed part 4, the depth to which it stirred the soil being re- 
gulated by the ploughman acting upon the crooked or bent part w, 
the animals being yoked to the part c, which was extended for- 
ward. The plough used by the Romans at a later date, by Cin- 





cinnatus, of whom every schoolboy has heard, was even described 
by Virgil, and from this description its parts and their arrange- 
ment have been figured. These are shown in the conjectural 
sketch in Fig. 4. The share or stirring part @ is fixed to a 
central sole 6 4, which has two wings c ¢, spreading out from the 
share on each side. These are provided with two projecting teeth 
at @ d, so called by Virgil, and the office of which is to turn over 
or invert the slices or portion of soil torn up by the share a; and 
in these we have the first germ of the “ mouldboard,” the dis- 





tinguishing feature of the modern plough, and to which we shall 
have hereafter specially to draw the attention of our readers. The 
wedge-like form of the mouldboard of the plough of the present 
day is approached in the “ Chatakral” plough, Fig. 5, used inthe 
Indies ; this gradually increasing in depth from the point 4 of 
the share, as it may be called, up to a, where it curves upwards 
towards c; through this part the beam d passes ; and a handle 





é is fixed at the end of this outside of c, and by which the depth 
to which the point 4 penetrated the soil was regulated. Another 
Eastern plough (Chinese) is illustrated in Fig. 6, in which a 6 is 
| the stirring part, this gradually swelling out from the point 4, 
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and extending backwards to cc, the beam // is secured to the | which was in use in England in the 15th century. The share or 
working part of the plough by the stick ee, and the upright ¢¢, | stirring part of the implement is a square or rhomboidal piece 
which acts as a handle or lever to regulate the depth to which of wood a, attached to the lower end of a stick 4, which, at its 
the share a 6 works. In Fig. 9 we give another sketch of an | upper end, is cleft into two handles c,; this passes through the 





East-Indian plough, coming still nearer the form or general 


appearance of a modern plough. The part a a@ may repre 
the mouldboard, the share 6 being bound or secured in fron 
a band or ring ¢ of iron. The handle dd is secured by ano 


band ¢ ¢ to the body aa, andthe beam //is mortised into this, 
as shown in the sketch. In Fig. 10 we illustrate a Mexican 








plough, in which the rising wedge with curved surface is used as | simple 


the share a a, assuming more of the modern form of the mo 


board : this is attached to the body ¢ 4, at one end of which 


rises the handle cc, the beam dd proceeding forward, 
strengthened by the strut or brace e. 


Coming now to our own country, we find the most ancient form 
of the plough very rude and elementary. This is known as the 
“ caschrom,” Fig. 8, the main body of the implement being formed 





out of a crooked piece of wood é 4, with an extended handle. 


of the body 4, and as the implement is pushed forward 


share 6a a is made to take a shallower hold of the ground by 
pressing with the foot upon it; if a deeper hold of the soil is 
required the handle @ is raised. This implement, rude as it is, 
is to some extent used even to this day in the remote northern 





islands of the kingdom; we have ourselves seen one in 


Shetland Islands. In Fig. 7 we give a sketch of the working 


parts of a plough which is figured in the Harleian MSS., 











The 
front of this is provided with a chisel-shaped piece of iron @ a, 
which acts as the share. A pin c is fixed on the right-hand side 


beam @, which passes forward, and to the extremity of which the 
cattle are yoked. 

There is a long interval between the period in which the 
plough last named was used and that in which alterations of a 
marked character were given to it, bringing it nearer to the 
finely-formed and efficient implement of the present day. 
Towards the beginning of the last century various causes gave 
rise to an increased attention to the more scientific practice of 
agriculture in Great Britain, and consequently to the plough, its 
chief implement ; and the mechanics of that time began to give 
their efforts with a view to its improvement. So far as history 
informs us, it appears that an impetus had been given in this 
direction by a knowledge of what the mechanics and farmers of 
the Low Countries—as they were then called—comprising what 
are now known as Holland and part of Belgium—had done in 
bringing the plough to a position of much greater efficiency than 
it had formerly possessed, and which was one far a-head of 
that which it held in our own country. To the farmers of the 
Low Countries the agriculture of Great Britain has been im- 
mensely indebted ; from them it received several of its vege- 
table crops previously unknown to us, and from the high condi+ 
tion of fertility to which the Flemish farmers had brought their 
land, our farmers no doubt in many ways had received valuable 
lessons. Eminently successful in the cultivation of a much wider 
range of crops than the farmers of Great Britain concerned them- 
selves with, their attention had naturally been long given to the 
perfecting of the implements by which that cultivation was se- 
cured, and amongst them the plough would of necessity occupy 
the first rank. It is then a matter of considerable certainty that to 
the mechanics of the Low Countries the plough owed all those 
parts which constitute essential features of the modern plough. 
All the ploughs we have passed in review had as their prin- 
cipal element only the part corresponding to the share of 
the plough now in use—this having more or less of the 
wedge form, which acted either in merely lifting 
or stirring the soil, or in throwing it aside; none possessed 
the double wedge, which constitutes the features of the mould- 
board of the modern plough, which not only lifts up, but inverts 
or turns over the slice which the share cuts from the soil. None 
moreover possessed the “coulter,” which in the modern plough 
cuts the slice vertically, dividing it on the one side from the solid 
land. Some writers, no doubt, claim for the plough as described 
by Virgil (see Fig. 4), that it possessed a coulter, or vertical 
cutting knife, which the coulter is; but it is, to say the least, 
exceedingly doubtful whether it actually did. The only plough 
with a coulter used in ancient times is that figured in an old Saxon 
manuscript. But in the plough of the Low Countries all the 
features of the modern plough were exemplified—the “ share” or 
“sock,” the “mould board,” the “body,” the “beam,” the 
“ bridle,” and the “ handles” or “stills.” In Fig. 11 we give a 
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sketch of a Flemish plough, which, although of modern make, is 
exactly similar to the ploughs which have been used for many 
generations in Flanders. This plough has only one handle, but 
ploughs used in other districts of the Low Countries have two. 
In Fig. 11 a ais the “beam ;” 4 4 the “stilt” or handle with a 
projecting worm or ling c; @a “skim coulter”; ¢ the “ coulter” 
cutting the slice vertically ; /the share, cutting it horizontally from 
the soil; and gg the “‘mould-board,” taking the slice, lifting it up, 
and inverting it or turning it over into the furrow side. All these 
parts, their construction, and mode of action, will be fully de- 
scribed in a succeeding paper. It is generally supposed that 
the plough possessing all the features of that now in use was 
brought over to this country from Holland by one of the many 
the | Dutch engineers who were sent for to undertake the drainage 
operations of our Fen District—operations with which the pecu- 
liarities of their own country, with its low-lying and embanked 
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lands, had made them very familiar. This plough got the 
name of the “ Rotherham,” conjectured by a writer to be a cor- 
ruption of Rotterdam, a well-known maritime town of Holland, 
or the “Dutch” plough; and the first plough made in this 
country on its model was by a Joseph Coljambe, of Yorkshire, 
who apparently had taken out a patent for it, as he sold his right 
in the invention to a Mr. Staniforth, who charged a royalty on all 
ploughs of this model sold. The patent was afterwards set aside 
as invalid, on the ground of not being a new invention. In Fig. 12 
we give a sketch of this plough taken from a very capital 
report published by one of the American agricultural societies, 
and which contains much that is of interest on the present sub- 
ject, and will hereafter be specially referred to when we come to 
describe the details of the plough. In this @a@ is the beam, 6 
the bridle, c the draught hook, dd the stilts or handles, ¢ the 
coulter, f the share, and g the mouldboard. Some thirty years 
after the introduction of Coljambe’s Rotherham plough, the 
celebrated Jethro Tull (celebrated, and justly, for his introduction 
of the “drill husbandry,” and also for writing so clearly upon the 
benefits to be derived from the stirring of the soil), figured in his 
work, “* Horse Hoeing Husbandry,” a torm of plough to which he 
gave a decided preference, and a tracing of which, taken from 
the third edition of his work now before us, we give in Fig. 13. 
In this there are, as will be seen, four coulters, Tull strongly in- 
sisting upon the benefits to be derived from their use. In the 
figure a a is the beam, with an additional part 6 6 to give a seat 
to two out of the four coulters, these being placed not in line, but 
one in advance of the other ; ¢ ¢ one of the coulters, d the wedge 
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or pin by which this was secured in its slot or seat, ¢ e the 
handles, ff the mouldboard, g g the sole or slade; 4 the share, 
77 the draught chains. This form of plough took no hold of the 
public mind, and we have given a sketch of it here, not merely 
to make our notes more complete, but because it has some 
features to which, as we proceed in our investigation of the parts 
of the modern plough, we shall have occasion to refer. Tull, 
who thought so highly of it, certainly was in his views on the 
culture of the soil far in advance of the men of his day, and we 
may say, for the matter of that, far in advance of many of the men 
of our own. 

The Rotherham or Dutch plough was for long quietly ac- 
cepted as the model plough, and it was some time before decided 
attempts were made to improve it in arrangement and construc- 
tion. A well-known mechanic in Scotland of the name of James 
Small was the first to attempt to construct a plough upon fixed 
scientific principles, and by the publication of his views on this 
subject he did good service in pushing forward the implement to 
occupy that high position for efficiency and economy in working 
which the plough now holds. In Fig. 14 we give a view of this 
plough of Small’s, in which aa is the “ beam ;” 4 ¢ the * muzzle” 
or “bridle;’ @ d one of the two “stilts” or “handles” with 
which the plough was provided; e¢ e the “ mouldboard” or 
* turn-furrow ;” / the ‘share” g g the “coulter.” 


“sock” or 


Small took for his model the “ Dutch” or “ Rotherham” plough, 
illustrated in Fig. 12, giving special attention to the lines of the 
mouldboard, and generally to the details of the other parts of 
the plough. 
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KEY SEAT CUTTING MACHINE. 


HE “Scientific American” reports : The accom- 
panying engraving represents an improved ma- 
chine for cutting key seats in the centre holes of 
pulleys and gear-wheels. A is the table on which 
the wheel B, through which the seat is to be cut, 
is placed. The work is firmly held by the binder C 
placed above it and around the upright bolts D D. The binder 
is secured by the washers E E, which are made open at one 












i) 


E 


—— = 


WT mm 


| il 
\ 
| 
1 


screw into conical sockets on the saw. 


The block has a wide 
notch at the point where the screws meet to admit the saw 
between them, and is mounted on bearings in the saw-gate, so 
as to oscillate onthe trunnions when the saw swings forward to 


form the slant or draw of the key seat. The back of the saw 
bears against the bottom of the notch, so as not to oscillate on 
the points of the screw. 

By the arrangement of gearing communicating motion, a slow 
movement of the saw when performing work is obtained, at 
which time the pressure of the lever is applied. On the return 
stroke, which is rapid, the lever is slacked so as not to injure the 
saw teeth. By this device the machine can be run much faster 
than if the motion of the saw were uniform. 

This invention may be seen on exhibition at the warerooms of 
Messrs. Charles Place and Co., No. 60, Vesey Street, New York 
City. It will doubtless prove a valuable and labour-saving tool 
in the machine shop. Patented October 15, 1872, by Messrs. T. 
R. Bailey and Vail, to whom further inquiries regarding rights, 
sales, &c., may be addressed at Lockport, N.Y. 
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side so as to be readily slipped on the upright bolts, and are 
firmly held by the nuts as shown. 

The compound crank F, in connection with the slotted arm 
G and pitman H, receiving power from the main pulley, ac- 
tuate the vertical cutter or saw I, passing through the centre 
hole of the wheel or pulley to be cut. The saw is pressed up 
to its work by means of a lever, the handle of which is seen pro- 
jecting at the right hand of the illustration, which is hung upon 
a pin at the back of the machine. The manner of fastening the 
saw in the apparatus, so that it may be easily attached or de- 
tached, is more clearly represented in Fig. 2. The block J has 
two trunnions, K K, through which set screws, L L, pass and 
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Chemistry applied to the Arts, Metal- 
lurgy, Chemical Manufactures, 
and Allied Subjects. 


ABSTRACTS FROM FOREIGN PERIODICALS, TRANSACTIONS 
OF CHEMICAL SOCIETIES, &c. 


§ 1.—Acids, Alkalies, and Salts. 
ANUFACTURE of Trichloracetic 


Acid.—MENE states that trichloracetic acid (now 
used medicinally for cauterizing warts, corns, &c.) 
is conveniently prepared by inixing chloral hydrate 
with its own weight of strong nitric acid, and ex- 
| posing to sunlight for three or four days. The 








product is distilled, and the portion coming over at about 195° 
collected apart. 
et Industrielle. 


Revue Hebdomadaire de Chimie Scientifique 





























Manufacture of Vinegar by means of Ozonized 
Air.—WIDEMAN states that the empyreumatic odour of fresh 
maize whisky is entirely removed by treatment with ozone for 
twenty minutes. The process has been tested by a large dis- 
tillery firm, who have successfully treated 300 forty-gallon casks 
per week by this means. If the whisky is concentrated, no 
acetic acid is produced; but if diluted with seven times its 
weight of water, it becomes entirely converted into vinegar in a 
short time. 90 forty-gallon barrels of pickling vinegar have been 
made per diem by this means. JMJoniteur Sct, Quesneville, 1872, 
783. 

Preparation of Acrylic Acid.—J. WISLICENUs pre- 
pares this acid by heating equivalent quantities of crystallized 
iodo-propionic acid (prepared from glycerine) with oxide of lead, 
and subjects the distillate to another distillation over lead oxide. 
The yield is large and the product pure. Axnalen der Chem. & 
Pharm. clxvi. 1. 


Phosphotungstic Acids.—SCHEIBLER has obtained 
acids of the formule H,; P W,, O43; + 18H, O and H ,, 
P W503, + 8 H, O, by treating sodium tungstates with phos- 
phoric acid. They form insoluble compounds with the organic 
bases, notably strychnine and quinine, and not improbably would 
act as antidotes to these substances in cases of poisoning. 
Berichte der Deut. Chem. Ges. v. 801. 


New Process for Preparing Caustic Soda.— 
HELBIG states that the ordinary processes for oxidizing sulphur 
compounds in caustic soda (viz., treatment with saltpetre, with 
metallic oxides, or by injection of air into the solution defore the 
final evaporation) are less efficacious than the method which he 
proposes, viz., evaporation of the leys in the usual manner, and 
decomposition of cyanogen compounds by heating the residue 
until frothing and evolution of ammonia ceases, and finally in- 
jecting air into the fused mass at a low red heat. The air is led 
in by an iron pipe, closed at bottom but perforated with four 
holes near the bottom, the soda pans being those in ordinary 
use. The oxidation goes on rapidly and is effected completely, the 
progress being judged by examining samples drawn from time 
to time. When the oxidation is complete the mass is allowed 
to settle for some hours, and is then ladled out in the ordinary 
way. The author’s process has been adopted in several factories, 
with the result of bringing down the consumption of sodium 
nitrate from 2 to 10 per cent. of the caustic soda to an incon- 
siderable amount. Déngler’s Polytech. Fournal, ccvt. 375. 

Preparation of Caustic Baryta.—ROsENTHEIL de- 
composes barium sulphide dissolved in boiling water by oxide of 
zinc, whereby barium hydrate and zinc sulphide are formed. By 
evaporation of the filtered liquid solid baryta may be obtained. 
To obtain the sulphide, the sulphate is heated to redness to- 
gether with pounded charcoal, the materials being very inti- 
mately mixed. 


Conine.—ScuiFF finds that the alkaloid synothetically pre- 
pared by him from the product of the action of ammonia on butyric 
aldehyde is not identiccl with the natural base, although much 
resembling it. The artificial product (faraconine) does not 
affect polarized light, and is somewhat heavier than the natural 
product, and slightly different in odour. Moreover, it contains 
hydrogen replaceable by organic radicals, which is not the case 
with the natural base. Annalen der Chem. & Pharm. clxvi. 88. 


Caffeine in Coffee.—AUBERT finds that when ground 
coffee is treated with six to ten times its weight of boiling water, 
nearly the whole of the caffeine is extracted. A cup of coffee 
made from 16 grammes of coffee contains about o'lo to o'12 
grammes of caffeine, and thus contains about as much of the 
alkaloid as a cup of tea prepared from 5 to 6 grammes of good 
Pekoe tea. The physiological action of caffeine in the pure state is 
not such as to explain the stimulating and reviving effects pro- 
duced by coffee infusion. Archiv fiir Physiologie, v. 589. 


Potassium Chloride.—Deposits of potassium chloride 
both as Sylvin and as Kainite have been found at Kalusz in Galicia. 
The former is of the same quality as that found at Stassfurth ; 
the latter has the following composition :— 





Magnesium Sulphate ; 30°04 
Potassium Chloride 29°46 
Sodium . ‘ : 20°67 
Calcium . 1°27 

81°44 


Comptes Rendus, lxxitt. 995. 


Preparation of Pure Potassium Bromide.— 
FALIERES adds an excess of bromine water to the solution of the 
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impure substance, and then boils for some time ; any iodine which 
may be present is thus expelled, an amount of bromide equivalent 
to that of iodide decomposed being formed ; should chlorine be 
present in the bromine originally used, it may be eliminated by 
treatment with potassium bromide, potassium chloride being thus 
formed and an equivalent quantity of bromine set free. A purer 
substance than that obtainable from ordinary impure Caustic 
potash may be prepared by substituting pure recrystallized potas- 
sium bicarbonate for the caustic potash. Chem. Centraldlatt, 
1872, 419. 


Testing of Potassium Bromide.—FA ieErks looks for 
iodides by the method of Bouis ; for excess of potassium hydrate, 
or carbonate, by addition of a fragment of iodine, which colours 
the solution if these be absent; for bromate, by addition of 
hydrochloric acid, which yields a yellowish-green tint if bromate 
be present; for nitrates, by adding sulphuric acid, which liberates 
bromine and nitrogen tetroxide. The presence of chloride may 
be indicated by quantitatively determining the quantity of silver 
nitrate required for precipitation, a larger quantity being requisite 
if chloride be present than is necessary for pure bromide, owing 
to the smaller atomic weight of chlorine. Chem. Centralblatt 
1872, 425. 


Testing Potassium Iodide for Iodate.—ScHErERING 
adds a crystal of tartaric acid, when a yellow ring is formed 
round the crystal if iodate be present ; hydrochloric acid might 
be used, but this re-agent is apt to contain free chlorine, which 
would colour pure iodide of potassium. Déngler’s Pol. Fournal, 
CCV. 490. 


Saltpetre in Vegetables.—A. Boutin finds that the 
Amarantus Blitum contains from to to 12 per cent. of potassium 
nitrate, and considers that the nitrification is effected by the plant 
by direct conversion of the atmospheric nitrogen (?), and that 
consequently the plant is worth cultivating either as a source of 
saltpetre or asa manure. Comptes Rendus, 1873, Feb. 17th. 


Preparation of Trichloracetate of Potassium. 
CLERMONT oxidizes chloral-hydrate by means of permanganate 
of potassium ; the action being moderated by cooling the vessel 
by immersion in water ; after filtration from oxide of manganese 
and evaporation the solution deposits crystals of trichloracetate 
of potassium. Comptes Rendus,74, 1492. 


Salt Spring at Huel Seton, Cornwall—This spring 
is a little more than three miles distant from the sea. About fifty 
gallons of water issue per minute at a temperature of 92° Fah. 
and from the composition of this water, it is evidently sea water 
which has become altered by acting on the silicates of calcium, 
aluminum, &c., contained in the 4£2//as rock (clay slate) through 
which the water flows. The composition in grammes per litre is 
as follows :— 








E. II. 
Calcium carbonate . , o’0921 OvIOI! 
Ferrous - ; ; ; 0°0045 0°0047 
Manganous _,, R : ‘ trace trace 
Calcium sulphate . 0'0303 0°0301 
Cupric chloride : minute trace minute trace 
Calcium ,, : ; ; 6°7697 6°7934 
Magnesium,, ‘ ' O°1712 0°1686 
Aluminum ,, ‘ : 0'9003 0°9013 
Potassium ,, : : 3 0'0913 0°09g00 
Cesium ,, ; ; ‘ trace trace 
Sodium ms ; ‘ ‘ 5°8442 5°8210 
Lithium ,, ‘ ; 0°4588 0°4820 
Potassium bromide : trace trace 
Potassium silicate (Kz Si Os) 0°0693 0'0719 
Nitric acid ; ‘ trace trace 
Ammonia . ; : ; trace trace 

14°4623 14°4641 
Free carbonic acid . . 0'0373 0'0323 


Proceedings of the Royal Society, xxi. 132 (1873). 

Sodium Sulph-hydrate as Depilatory.—B6TTGER re- 
commends a solution of sodium sulph-hydrate as a safe depilatory, 
and one much more agreeable to use than calcium sulph-hydrate, 
which always emits the smell of sulphuretted hydrogen. One 
part of crystallized sulph-hydrate and three parts precipitated 
chalk are mixed up together, and kept in a well closed phial ; 
when required for use the powder is mixed with water to a thin 
paste. Polytech. Centraiblatt, 1872, 1627. 


Action of Ammonia on Nitrate of Ammonia.— 
E. DIvERs finds that ammonium nitrate readily absorbs dry am- 
monia gas, the whole becoming liquid. The solution has no 
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definite composition. At 23°, and at the ordinary pressure, it 
contains about four parts of nitrate to one of free ammonia, 
more ammonia being contained if the pressure be higher or the 
temperature be lower. The solution can be clectrolyzed, nitrogen 
and ammonium nitrate appearing at the positive electrodes, and 
hydrogen and ammonia at the negative pole. 
the Royal Society, 1873 (vol. xxt. 109). 


Devitrification of Glass.—HENRIVAUx finds that the 
nodules produced in devitrified glass are of composition different 
from that of amorphous glass; the latter, as shown by Pelouze, 
Clémandot, Bontemps, &c., is always richer in alkali, whilst the 
crystals are richer in silica and lime. LBu/letin de la Soc. Chem. 
Paris (2), xix. 6. 


Recovery of Sulphur from Soda-waste.—C. STAHL- 
SCHMIDT gives a description of the process which is carried on 
at the “Rhenania Chemical Works,” near Aix-la-Chapelle, for 
the recovery of sulphur from alkali waste. The waste is put 
into vats, and air is blown through the mass for 12 to 16 hours ; 
weak liquors from former lixiviations are then added, and 
allowed to drain through; the mass is then again oxidized by 
air, and this alternate process of lixiviation and oxidation re- 
peated five or six times, until the liquor last drawn off has a 
strength of 10° to 12° B. These sulphur liquors are now run 
into the precipitation vats, together with hydrochloric acid of 
20° B., and well mixed by means of an agitator. When the vat 
is filled, the mixture is heated to 60° C., with continual stirring ; 
more acid is added until a sample of the liquid smells distinctly 
of sulphurous acid. The sulphur sinks quickly and almost 
completely to the bottom of the vats. It is collected, drained, 
and refined by means of Schaffner’s apparatus. 

The sulphur liquors contain in 25 cc. : 

Grammes, 


CaS, . = “ , : 0°309 
4 CaO, CaS, + 18 aq . - 1°106 
Ca SO,. : ; ; 0°0333 
CaSO... 0°275 
Na, 5. O; 0°8453 
Ca H, S, 0°0704 
NaHS , ; ; 0°3869 
S. « ; : : ‘ : : O°1213 


Waterglass Composition.—W. SCHELHARZ gives the 
following analysis of a kind of soft soap, possessing the odour of 
bitter almonds, prepared by the waterglass manufactories in 
Rhenish Prussia. It is very cheap, about 24¢. a pound, and 
accomplishes the cleansing of linen, &c., much more quickly 
than ordinary soap, and without necessitating injurious rubbing 
and scraping :— 





Fatty acids . , . ‘ 12°00 
Silica . ; ; : ; 18°07 
Soda . ° ° ° 712 
Glycerine . p ‘ : 2°84 
Water , ; - . 59°95 

99°98 


It is therefore soap, most probably palm-oil soap, mixed with 
a concentrated waterglass solution and glycerine, and perfumed 
with oil of bitter almonds, or, more probably, nitrobenzol. Simi- 
lar mixtures have for some time been largely used in England 
and the United States. 

“The addition of the soluble silicate is of advantage, as it forms 
a cheap substitute for fat; in certain respects the waterglass 
composition is superior to ordinary soap. The latter, when em- 
ployed with a water which contains lime, produces a lime soap 
which settles in the tissue of the linen, from which it can only be 
removed by mechanical force. The new composition, on account 
of its comparative poverty in fats, yields but little lime soap, 
whilst the lime silicate and the free silica, which form, are 
easily removed by mere rinsing. Polyt. Centralbl. 1872, 1231. 

With regard to the application of the foregoing liquid the fol- 
lowing hints are given :— 

Washing of domestic linen.—The articles are steeped for 3 to 
2 hours in a hot solution of the composition, of which about 
2 pounds are taken upon Io0o pounds of linen. The solution is 
then drawn off, and the goods are rinced. 

Cleansing of doors, wooden articles, &c.—The objects to be 
cleansed are sponged with a solution of 1 part of the composition 
in 4 to 8 parts of warm water, and afterwards flushed with clean 
water. 

Bleaching.—A solution of this waterglass soap may be ad- 
vantageously used as a bath for linen and other goods previously 
to bleaching, and also subsequently, so as to free the goods from 
chlorine. 

The composition is further recommended for a variety of 
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technical purposes—amongst others, as a substitute for soda in 
the treatment of paper pulp. /olyt. Centralbl. 1872, 1371. 


Magnesium Oxychloride.—O. KRAUsE finds that the 
cement formed by making into a paste a mixture of calcined 
magnesia and magnesium chloride solution is made up of crys- 
tals of the composition Mg Cl,, 10 Mg O, 18 Hy, O, together with 
basic magnesium carbonate, formed by the absorption of carbonic 
acid from the air; the cement has hydraulic properties. Av- 
nalen der Chem. & Pharm. clxv. 38. 


Kieserite.—GRUNEBERG describes the process of extracting 
and purifying this substance, which is a derivative from the Stass- 
furth deposits. It has the composition Mg S O,, H: O, Epsom salts 
being Mg S O,,7 H,O, ze. containing more water of crystallization. 
It is largely used in Manchester and elsewhere as an adulterant 
and weight-giving material for cotton yarns, &c., and is also em- 
ployed in manufacturing sulphate of soda from common salt by 
double decomposition at a low temperature. Berichte der Deut. 
Chem. Ges. v. 840. 


Preparation of Mercury Cyanide.—LIELEGG passes 
vapours of hydrocyanic acid (evolved from Io parts ferrocyanide 
potassium and a cooled mixture of 7 parts concentrated sul- 
phuric acid and 14 parts water) through water in which mercury 
oxide is suspended. In order to avoid danger from leakage of 
acid vapours into the surrounding air, he employs a peculiarly 
constructed apparatus—the unabsorbed gases being made to pass 
through a flame, whereby any hydrocyanic acid that may escape 
(together with carbon oxide) is destroyed by combustion. The 
mercury cyanide is then obtained by evaporating the aqueous 
solution to the crystallizing point. 

Only about half of the cyanogen in the ferrocyanide is thus 
utilized. 1,000 parts of ferrocyanide yield about 896 of mercury 
cyanide, 768 parts of mercury oxide being employed ; hence to ob- 
tain 1,000 parts of cyanide, 857 of oxide and 116 of ferrocyanide 
must be employed. Déngler’s Polytech. Fournal, ccvi. 148. 


Carbonate of Lead as a Substitute for Red Lead 
in Glass Making.—CLERNANDOT states that white lead made 
by the “ Dutch” process yields purer crystal glass than red lead, 
inasmuch as the latter is frequently contaminated with traces of 
oxide of iron, which is apt to discolour the glass, communicating 
a greenish tint. Les Mondes. 

Compounds of Yttrium and Erbium.—CLEvE and 
HCEGLUND describe a large number of salts of these rare ele- 
ments, the source of the substances being gadolinite. The fol- 
lowing have been specially examined :— 

Yttrium Chloride Erbium Chloride 


s Bromide ee Bromide 

a Fluoride Pe Sulphocyanide 
“ Nitrate <5 Chlorate 

x Platinocyanide a Iodate 

xs Chlorate ‘a Sulphate 

= Perchlorate e Selenite 

‘. Cobalticyanide a Pyrophosphate 
a Bromate me Acetate 

Pe Periodate a Succinate 

a Sulphate Fluoride 

cs Sulphocyanide “ Ferrocyanide 
a Sulphite * Nitrate 

‘i Seleniate nS Bromate 
Selenite ; Periodate 


Sulphite 
es Orthophosphate 


& Phosphate (ortho-, 
pyro- and meta-) 


rs Carbonate a Carbonate 
i Oxalate PS Oxalate 
= Succinate ei Platinocyanide, &c. &c. 


4 Tartrate, &c. &c. 
Bull. Soc. Chem. Paris, xviit. 193. 


Cerium Salts.—RAMMELSBERG describes some of the 
salts of cerium, and considers that the atomic weight of the 
metal is 92, and not 138, as suggested recently by Mendelejeff. 
Berichte der Deut. Chem. Ges. vi. 84. 


Technical use of Tungsten and Uranium Com- 
pounds.—KERL states that uranium compounds are used for 
tinting porcelain, glass,&c. The slightly opalescent yellow canary 
glass is tinted by means of uranate of soda, whilst an oxide of 
uranium (formed by heating uranate of ammonium) yields a 
black colour on porcelain when used alone, but, if employed with 
fluxes, produces a yellow or orange-red tone of greater beauty 
than that obtainable by means of any other substance, ¢. g. anti- 
mony. Uranium nitrate is also employed in photography, and 
uranium acetate in the technical estimation of phosphates, in 
valuing manures. 
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The chief sources of tungsten are the tin ores of Cornwall ; 
these are roasted with sodium carbonate, or Glauber’s salt and 
coal, whereby impure tungstate of sodium is formed ; this is dis- 
solved out by water, the insoluble unaltered tin oxide being em- 
ployed as a source of that metal. This tungstate of sodium is 
applicable as a protective agent against fire, but is of a higher 
price than many other equally good materials, such as a mixture 
of borax and bitter-salt, or one of the sulphates of ammonium 
and calcium. 

Tunstic oxide is employed as a pigment under the name of 
Wolfram yellow, and is prepared by precipitating calcium tung- 
state by adding calcium chloride to sodium tungstate, and treat- 
ing the precipitate with an acid. Soalso Wolfram blue, a lower 
oxide obtained by heating tungstate oxide in hydrogen ; Wol- 
Jram green, a mixture of Wolfram yellow and Wolfram blue ; 
Wolfram white, tungstate of zinc or of barium; and the 
Wolfram bronzes (saffron bronze and magenta bronze), prepared 
by heating the tungstate of sodium and potassium respectively 
in hydrogen. Verhandlungen des Vereins zur Beforderung des 
Gewerbfleisses, 1872, 43. 


Manufacture of Phosphates.—BARRAL reports on the 
manufacture of superphosphate, phosphoric acid, phosphate of 
ammonia and sodium, &c. &c., made by Llanchard. Mineral 
phosphates of the average composition— 


Tribasic phosphate of calcium 72 per cent. 


Carbonates. ° , : 7—8 5 
Fluoride. ; o 4—5 5 
Ferric phosphate of oxide . —_ 
Silicates of lime,alumina, &c. IO 


are employed (it is noticeable that those which have a grey tint 
evolve violet vapours of iodine on treatment with sulphuric 
acid, whilst the yellow phosphates do not exhibit this pheno- 
menon); these are ground to powder, and treated with their own 
weight of sulphuric acid at 50° (Beaumé ?) ; if superphosphate 
for manure is required, the spongy mass produced at the end of 
a quarter of an hour is stored away for use ; if phosphoric acid 
is required, for every 1,000 parts of original phosphates, 1,200 
parts of water are added after the lapse of a quarter of an hour, 
the whole well mixed for an hour, and then strained and pressed ; 
a solution of acid calcium phosphate at 18° Beaumé is thus pro- 
duced, together with sulphate of calcium, retaining some super- 
phosphate ; this latter is used for the lower qualities of manures 
(10 per cent. superphosphate). The solution is then treated with 
sufficient sulphuric acid to combine with the calcium present, and 
concentrated by evaporation after separation from deposited 
calcium sulphate : thus phosphoric acid of any strength required 
up to 61° Beaumé can be made. By saturating this with ammo- 
nia phosphate of ammonium is formed ; this is largely used by 
sugar refiners to separate lime, &c., from the juices ; phosphate 
of lime is thrown down, and the ammoniacal salts simultaneously 
formed appear to exert no injurious action on the crystallization 
of the sugar. In a similar way other phosphates are made. 
Bulletin de la Soc. @ Encouragement, 1872, 420. 


Manufacture of Stannates.—Wastetinis moistened with 
solution of caustic soda or potash of specific gravity 1°2; air is 
then blown through the vessel containing the tin, whereby the 
tin is oxidized ; the alkaline liquor is then run over the metal 
and drained off, and the process repeated until the alkali is 
wholly converted into stannate: slightly warmed air acts much 
more rapidly. Déngler’s Polytech. Fournal, ccv. 76. 


Preparation of Amyl Nitrite.—MENE treats amylic 
alcohol boiling at near 132° with a mixture of sulphuric and 
nitric acids (each about 54, of the bulk of the alcohol), some 
copper wire being also added. The temperature is gradually 
raised to 65° and more nitric acid added to the residual liquor. 
The distillate is washed with soda ley, and distilled over potas- 
sium carbonate, the portions boiling between 95° and 100° being 
collected for use. Revue Hebdomadaire de Chimie Scientifique 
et Industrielle. 

§ 2. Metallurgy. 


The Ponsard Iron Smelting Process. —PoNnsarp 
employs a slightly modified Siemens furnace, and causes the flame 
to play over a mixture of the ore with suitable fluxes, and coke or 
charcoal contained in a reverberatory furnace lined with a 
mixture of refractory clay and graphite ; the materials are con- 
stantly charged in through tubular openings in the crown of the 
arch of the reverberatory furnace ; deoxidation of the ore takes 
place, and a cast-iron is formed ofa quality depending on the ore 
used and the quantity of coke employed. The inventor claims 
the following advantages :— 

(1.) Blowing engines and all accessory plant are dispensed 
with. 
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(2.) Superheaters for the blast are not required. 

(3.) Less cost is incurred in setting up the required plant. 

(4.) Much cheaper sources of fucl can be used as generators 
of combustible gases in the Siemens furnace than can be used 
directly for the smelting of iron. 

(5.) lron-smelting furnaces of a comparatively movable kind 
may be established, whereby small quantities of ore may be 
treated on the spot in cases where the quantity is insufficient to 
warrant setting up a blast-furnace. 

6.) With the same ore, more or less carbonized cast-iron, 
and even partially refined iron, can be obtained at will. 

(7-) By suitably mixing the materials, special qualities of 
cast-iron (such as those required for Bessemer steel or for ordi- 
nary steel, &c.) may be readily prepared. Ludlletin de la 
Soc. @Encouragement, 1872, 138. 


Krupp’s Factory at Essen.—This establishment em- 
ploys upwards of 7,000 workmen, and requires steam-power 
equal to 8,377 horse-power, furnished by 150 boilers and 256 
steam-engines, among which are one of 1,000 horse-power, three 
of 800, one of 500, one of 160, three of 150, one of 120, and three 
of 100; the remainder being of less than 100 horse-power. 

There are 514 heating and melting furnaces ; 169 forges ; 249 
puddling and reheating furnaces; 245 coke furnaces; 120 
furnaces of various kinds ; 340 chimneys ; 
chines ; 114 drilling and punching machines, 275 machines of 
other kinds, and 56 steam-hammers, of which one is 30,000 
kilogrammes (30 tons) ; one 20,000 (20 tons); one 7,500 (74 
tons); one 7,000 (7 tons) ; two 5,500 (54 tons) ; and three 5,000 
kilogrammes (5 tons). Budletin du Comité des Forges. 


119 riveting ma- 


Manganese in Steel.—KeEssLeR finds that most con- 
tinental steels contain manganese, the quantity varying from 
0°17 per cent. (steel from Hérd) to 0°438 per cent. (Krupp’s steel). 
English steel, said to be free from manganese, contained o'08 
and o'lo5 per cent. of this constituent. Dénxgler’s Polytech. 
Fournal, ccv. 439. 


Volatility of Iron.—ELSsNER states that he obtained a 
sublimate of needle-shaped crystals of metallic iron by exposing 
to a temperature of 3,000° for several hours an unglazed porce- 
lain crucible containing a piece of malleable iron, and closed 
witha lid. The heat was that ofa porcelain-kiln. Les Mondes, 
March 6th, 1873. 


Valuation of Copper Ores by the Cornish 
Method.—Maunony objects to the method on the ground 
that a certain amount of copper is uniformly lost by volatiliza- 
tion as chloride, owing to the action of the chloride of sodium 
used as a flax. After estimating and adding the amount of 
copper contained in the slag to that obtained as “ button,” a 
loss of from one-tenth to one-twentieth of the copper is sustained 
in ores containing from 1o to 15 percent. of metal. Thus the 
following numbers are given :— 














By Cornish Method. te Kiron 
Total P ee ae | — Per 100 of 
Per-centage | Per-centage | Total Per- | Per-centage | In Per paler see 
from Button. | in Slag. centage. Found. centage. ¢ opper. 
10°12 0°07 Coos fe) I1‘25 1°06 "22 
8°88 o'l2 g’00 10°20 1°20 11°76 
13°88 0°27 14715 | 15°00 o85 | 5°67 


That the loss is really due to the action of the sodium chloride 
was shown by melting known weights of pure copper with five 
times their weight of sodium chloride, when losses in weight 
equal to 0°66, 0°68, 0°42, and o’84 parts per 100 of copper were 
obtained in four experiments, the fusion being carried on for five 
minutes in each case. Chemical News, xxvi. 243. 


Welding Copper.—W. REHBEIN, of Baltimore, has suc- 
ceeded in welding copper, the chemicals employed in the 
process being borax and sodic phosphate. Chains thus manu- 
factured are said to have sustained very severe tests as to their 
strength. Polyt. Centralbl. 1872, 887. 

PH. Rust, of Amberg (Bavaria), publishes a note with regard 
to the preceding communication, in which he claims the priority 
of the discovery. Samples of welded copper were exhibited by 
him as early as 1854 at the Munich Exhibition, and a descrip- 
tion of the mode of working was given in 1868 in several 
papers. Polyt. Centralol. 1872, 1291. 


Roasting Argentiferous Blendes.— Simonet finds 
that the blendes of Pontpéan contain larger quantities of silver 
than the galenas from the same neighbourhood. Roasting is 
essential before chlorination can be accomplished, a bright red 
heat being requisite, and at this temperature 60 per cent. of the 
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precious metal is frequently lost by volatilization. This may be 
prevented by mixing chalk with the blende before roasting. 
Iron and charcoal are without effect, but 5 per cent. of carbonate 
of sodium entirely preserves the silver, and has this advantage 
over lime, that the product can be chlorinated directly in the 
roasting furnace. It is essential that the roasting should be as 
perfect as possible, otherwise much silver remains with the 
residues. Annales des Mines, xvit. 27. 


Argentiferous Ores in Colorado.—Chlorination is 
effected by mixing the powdered ores with cut straw or hay 
previously wetted with brine, and roasting the mixture. For 
every ton of ore ten pounds of straw are required. A charge of 
forty tons is in this way chlorinated in forty-eight to sixty hours, 
and consumes but one-fifth or one-fourth of a cubic yard of 
wood. Polyt, Centralbl. 1872, 474. 


Stetefeldt Roasting Furnaces.—G. KUSTEL expresses 
himself in favour of separately heating the sulphur (or the 
sulphur-containing mineral), and then conducting the sulphurous 
acid fumes to the silver ores, instead of directly mixing the 
ores with the sulphur-yielding material. ‘The latter method is 
attended with great loss of sulphur. Pol/yt, Centralbl. 1872, 
475. 


Recovery of Silver from Residues.—J. KRUGER re- 
commends to shake up the argentiferous liquors with so much 
phosphoric ether that the precipitate produced is of a uniform 
black colour. The precipitate is then separated from the 
mother liquor, washed, and boiled in porcelain basins with 
caustic potash solution. Pure metallic silver is obtained in this 
way. Photogr. Arch, 1872, p. 192. Polyt, Centr. 1872, p. 1431. 


Platinum Black.-—J. L. 
metallic platinum by heating potassium chloroplatinate in a 
platinum crucible over a small gas burner, the crucible being filled 
with hydrogen or coal-gas by means of a tube passing through 
a perforation in the cover. The platinum black is separated 
from the potassium chloride formed by washing with water, which 
dissolves the latter. Chemical News, xxvi. 208. 


Alloy of Platinum and Lead.—BAveER melts platinum 
with a small excess of lead ina quick fire, covers with a layer 
of borax, and cools very slowly, having surrounded the crucible 
with hot cinders. A crystalline reddish alloy is thus produced, 
much resembling bismuth. Contraction takes place during the 
formation of this product, its specific gravity being found to be 
15°736 against 14°89 calculated. Bulletin de la Soc. @ Eencourage- 
ment, 1873, 64. 


Reduction of Thallium from the Chloride. 
W6OHLER finds that an intimate mixture of 20 parts chloride of 
thallium, 8 of dry soda, and 1 of resin, yields on heating to a 
bright red heat almost the theoretical quantity of thallium in the 
metallic state, a slight loss occurring probably from the vola- 
tility of the thallium chloride. <Axnalen der Chem. & Phar. 
clxiv. 74. 


Preparation of Thallium on the Large Scale. 
SCHAFFNER finds that the method of Crookes answers well. 
The flue dust from Westphalian pyrites is boiled up with water 
and dilute sulphuric acid. The liquid is allowed to settle, 
the clear portion syphoned off, and the insoluble part treated 
in the same way a second time. From the solution obtained, 
hydrochloric acid precipitates the chloride, which is well washed 
and converted into sulphate by treating with sulphuric acid. 
This sulphate is dissolved in water, freed from arsenic by sul- 
phuretted hydrogen, precipitated again as chloride, and the pre- 
cipitate again converted into sulphate. Finally the pure sulphate 
thus produced is precipitated by pure zinc, and the spongy 
metal melted over a gas-burner, the crucible being filled with 
hydrogen or coal-gas. Déngler’s Polytech. Fournal, ccv. 55. 
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of Pigments, and allied Subjects. 


Manufacture of Fuchsine without Arsenic.— 
BRUNING states that by the action of nitrobenzol (and _nitro- 
toluol) on aniline (and toluidine) rosaniline can be prepared on 
a manufacturing scale, the use of arsenic acid being thus ren- 
dered unnecessary. The product is in every way identical with 
that produced with the aid of arsenic acid. Berichte der Deut. 
Chem. Ges. vi. 25. 


§ 3.—Dyeing, Calico Printing, Bleaching, Manufacture 








Dyeing Straw with Aniline Green.—Straw is placed 
in boiling water, then well washed with cold water and bleached 
in a bath containing 20 grammes of bleaching powder to 7 to 
It is then thoroughly washed and 


9 grammes sulphuric acid. 


SMITH prepares this form of | 





mordanted with sumach, alum, and tartaric acid (not too dilute 
a liquor). Finally, it is dyed with aniline green and picric acid 
until the required shade is obtained, after digesting for some 
time. AZusterzeitung, 1872, No. 38. 


Fuchsine Dye for Cotton.—Cotton yarns are steeped 
for several hours in a bath composed of 1} parts turmeric, } part 
good sumach, and £ to 3 part sulphuric acid with sufficient hot 
water ; or a bath of turmeric and tannin may be used. The 
yellow yarns are then well washed with water, and dipped into 
the fuchsine bath, whereby a good purple colour is produced. 
Din rler’s Polytec h. Fournal, CCU. 387. 


Grenat-Marron.—SINGER states that this aniline brown 
is used for various purposes as follows :— 

Dyeing wool :—1 part, by weight, of marron, 1 of sodic sul- 
phate, and an appropriate quantity of water, are taken for every 
15 parts of goods to be dyed, and the solution brought into the 
dye vats. The soda salt leaves the original shade of the colour- 
ing matter unaltered ; addition of alum, however, turns it reddish, 
whilst a mixture of tartaric and sulphuric acids renders it bluish. 

Printing woollen stuffs :—A composition, consisting of 5 kilos. 
marron, 5 kilos. gussel, 10 kilos. water, 1 litre alumina acetate, 200 
gr. oxalic acid, and 500 gr. saccharic acid, is considered very 
useful. 

Dyeing cotton goods :—The same bath is used as for wool, 
but it must be preceded by some mordanting process. Poly. 
Centralol, 1872, 544. 


Oil-bath for Aniline Dyes.—A convenient formula for 
this bath is as follows ;—2 kilos. of oil are well mixed with 7% 
kilos. of alcohol, 7$ of water, and 3 kilo. of sulphuric acid being 
then added, and the whole well mixed together until a milky ap- 
pearance is produced, no visible drops of oil floating on the sur- 
face. Dinglers Polytech. Fournal, ccv. 386. 


Brilliant Green for Wools.—PFrUNDHELLER takes 10 
kilos. of fabric (flannel, woollen thread, &c.), o°250 kilo. of red 
prussiate of potash (potassium ferricyanide), and o'500 kilo. of 
sulphuric acid. These are placed ina boiler of cold water, which 
is then heated till it boils, and kept in ebullition for an hour ; 
0046 kilo. of picric acid are then added (a little more or a little 
less, according to the tint required, these proportions giving a clear 
Saxony-green tint, purer than that obtained with indigo,, and the 
boiling continued for another quarter of an hour, 

It is absolutely essential that the water should be cold to com- 
mence with, otherwise a precipitate of Prussian-blue is formed in 
the bath itself, wasting the material and injuring the colour ulti- 
mately obtained, Bulletin de la Soc. d’ Encouragement, 1872, 279. 

Molybdic Acid as a Dye for Silk.—Since 1871, when 


WAGNER first mentioned the use of this colouring matter, several 
notices on the subject have appeared. It may be prepared by 


adding to 20 parts of sodium molybdate, dissolved in 250 of 


water, 20 parts of hyposulphite (thio-sulphate) of sodium, and 
adding to the clear boiling solution 6 to 8 parts of ordinary con- 
centrated hydrochloric acid. Déngler’s Polylech. Fournal, 
CCV. 386. 

Blue Dye.—C. PrFUNDHELLER states that a good blue dye 
is prepared by triturating indulin, with water, and boiling the re- 
sulting paste with 50 to 100 parts of water. The goods are im- 
mersed in a bath of the colouring matter made feebly alkaline 
with borax or soda, and the whole heated (not to boiling) till a 
sample, taken out and washed in water acidified by sulphuric 
acid, shows the desired shade. The goods are then taken from 
the bath, drained, washed, and dipped in a boiling solution of 
sulphuric acid and tin chloride, when the blue colour is quickly 
developed. Polyt. Centralb/. 1872, 79. 


New Mordant.—A SCHAEFFER proposes the following 
mordant to precede dyeing with logwood decoction :—3 parts of 
copper sulphate, 3 of iron sulphate, 3 parts of alum, 1 of tin 
salt, all dissolved in boiling water, 1 part of sulphuric acid added 
and the whole diluted with as much cold water as is necessary to 
steep 150 parts of cotton. After remaining for several hours ‘in 
this bath, the goods are taken out, washed, and boiled for about 
an hour in the logwood decoction. Polyt. Centralbl. 1872, 79. 


Oxide of Tin as a Mordant.—MULLER boils cottons 
with water made slightly alkaline, and then puts them into a 
lukewarm bath of permanganate of potash until the fibres acquire 
a deep brown colour. After washing, the goods are treated with 
chloride of tin till decolorized ; oxide of tin is then left on the 
fibres ; instead of permanganate, solution of ferrous sulphate may 
be employed, a bath of lime water being used subsequently; ora 
mixed solution of ferrous sulphate and potassium chlorate may 
be used. Chemisches Centralblatt, III. 41. 
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Black Printing Colour for Catinnss, he -BOETTGER 
finds that the fatty pigment contained in the juice of the anacar- 
dium nut may be employed for printing on linen or cotton goods; 
it is not affected in tint by acids or alkalies, and can be readily 
extracted from the powdered nuts by means of petroleum spirit. 
The tint communicated in the first instance is a brownish-yellow ; 
but this becomes quite black when treated with lime water or 
ammonia. Déngler’s Polytech. Fournal, ccv. 491. 


Mixture for Oil-Painting in Colours.—GvuICHARD 
uses the following mixture instead of the ordinary substance 
made from linseed-oil :—13 parts of fat varnish, 5 of turpentine 
oil, 1 of yellow or white wax, and 1 of colophony. Colours mix 
much better with this substance than with the usual oil-mixture. 
Reimann’s Farberszeitung, 1872, No. 31. 


Use of Carbon Disulphide to remove Fatty 
Matters from Wool.--The fatty substances are readily 
removed by this solvent, but the wool is left yellowish, harsh, 
and brittle, this effect being not due to the action of heat (?), but 
rather being caused by the action of the carbon disulphide on 
the sulphurized constituents of the wool. The wool is, however, 
not damaged when the solvent is used in the cold. The residual 
disulphide adherent to the wool is removed by a current of 
warm air, by steam, or by hot water. The use of steam, how- 
ever, damages the wool much. Déngler’s Polytech. Fournal, 
ccvt. 502. 

[Note by Adbstractor.—The use of carbon disulphide seems 
to be attended with the disadvantages of considerable costliness 
in the solvent, and a great liability to injury of the wool by the 
application of heat. Compare article on “ Wool-scouring,” 
“ Practical Magazine,” No 1873, p. 52.—C. R. A. WRIGHT.] 


Washing Liquor.—QUESNEVILLE states that the use of 
washing-soda for linen is highly injurious, as it makes the fibres 
very yellow. A very dilute solution of ammonia added to soap- 
suds (2 lbs. soap, 25 litres of hot water, and about 3 ounces of 
strong Ziguéd ammoniac) form a much superior washing fluid. 
Moniteur Scientifique de Quesneville. 


Leather Dressing.—BANDET employs a solution of phenol 
(carbolic acid) to arrest mouldiness and decomposition in the 
hides, liquors, &c., used in the tan-yard. When applied to 
leather, not only is no injury done, but even improvement in 
the quality results, the leather becoming more soft and supple. 
Dingler’s Polytech. Fournal, ccv. 492. 


Ultramarine.— UNGER considers that nitrogen is a con- 
stituent of ultramarine, which is indicated by the formula Al Si S, 
N, O;. The first result of calcining a mixture of alumina, 
hyposulphite of soda, and caustic soda (or carbonate), is to form 
an oxysulphide of aluminum, Al SO, which unites with an oxy- 
sulphide of silicon, Si SO, simultaneously formed, and with oxy- 
gen from the air producing a compound, Al Si S, O;, to which the 
author applies the term «/¢ramarinogen. This body then loses 
oxygen by the action of sulphur vapour on it, and simultaneously 
takes up nitrogen, forming ultramarine, Al Si S, N, O;. Berichte 
der Deutsch Chem. Ges. v. 893. 

MorGAN has examined pure ultramarine, and fails to find any 
evidence whatever of the presence of nitrogen, in it and considers 
that his experiments conclusively prove that Unger’s formula is 
incorrect. Lerichte der Deut. Chem. Ges. vi. 24. 


Red Coloration of White Lead.—Bannow and 
KRAEMER have been unable to find any alteration produced in 
the tint of white lead by the presence of traces of foreign metals, 
such as silver, but have traced the cause of the red coloration 
frequently visible in white lead to the existence of some suboxide 
of lead, which when associated with the oxide gives a reddish 
tint. The nature of the acetic acid used is of importance, the 
best material being strong pure wine acetic acid of 8 or Io per 
cent. strength, and pyroligneous acid once distilled being a very 
bad material to use. Berichte Deut. Chem. Ges. tv. 545. 

[Note by Abstractor.—Pattinson’s white lead (oxychloride of 
lead) frequently exhibits a reddish cast, which has, in some in- 
stances at least, been traced to the presence of foreign metals, and 
notably of arsenic, perfect freedom from which is a séwe gua non 
in the manufacture of a good article—C. R. A. WRIGHT. ] 

LORSCHEID remarks that in 1865 he made investigations on 
the coloration of white lead, and obtained substantially the same 
results as Bannow and Kramer as far as the absence of foreign 
metals is concerned : he considers that a little of a Aigher oxide 
is present, and attributes its formation to a deficiency of carbonic 
acid in the air surrounding the lead pots during the manufacture. 
Berichte der Deut, Chem. Ges. vi. 21. 


silica, 


White Paint for Metals.—SELs mixes finely powdered 
zinc oxide (zinc white) with solution of silicate of soda (water- 
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‘aad of 40° or 50° Beaumé until the right consistency is attained ; 
if this be painted on a metallic surface previously cleaned with 
hydrochloric acid and water, a firmly adherent white coating is 
produced. As the mixture sets of itself on standing, too much 
should not be prepared at once. If other tints are required 
suitable pigments may be mixed with the zinc-white used. Ding- 
ler’s Polytech. Fournal, ccv. 490. 


Purple for Enamels, etc.—ScHWarz finds that if 
chloride of gold be mixed with aluminate of soda a mixture of 
oxide of gold and alumina is precipitated as a fine powder ; if 
this be washed and dried it yields a clear rose-purple tint when 
burnt into porcelain. Déngler’s Polytech. Fournal, ccv. 426. 


Vitrifiable Colours.—Lacrorx makes the colours into 
pastes with essence of turpentine, etc., and sells them in tin 
tubes like ordinary artists’ colours; hitherto the colours have 
been sold in powder, and made into paste by the painter himself 
immediately before use. 

In 1871 E. DuMAs took out a patent for mixing vitrifiable 
colours for porcelain, etc., with mucilage, and forming them into 
cakes to be used like ordinary artists’ water colours. Sudletin 
de la Soc. @ Encouragement, 1873, 119. 


Ink which does not attack Steel Pens.—A prize 
of 1,000 francs (£40) having been offered by the “Société 
d’Encouragement pour l'Industrie Nationale” for an ink of this 
character, “and moreover possessed of the good qualities of 
ordinary ink as regards penetration of paper, etc., preservation 
by keeping, non-liability to fade spontaneously or by treatment 
with chemical agents, and of a price not exceeding that of good 
ordinary ink, it has been found that no ink submitted to the com- 
mittee was possessed of all these characters, and therefore the 
full prize was not adjudged. Half the amount, however, is 
given to Messrs. Coupier and Collin for a blue-black ink, pre- 
pared from an oxidation product of aniline, which is possessed 
of most of the required properties, the chief objections to it being 
that it has a peculiar indigo-like reflection when dry, rendering 
it less legible ; that it is partially soluble in water, and hence 
the marks fade and run when wetted; and that it does not 
wholly penetrate the paper, being somewhat more viscid than 
ordinary inks. 

The colouring matter itself can in all probability be usefully 
employed as a substitute for indigo in many cases of cloth 
dyeing. Bulletin dela Soc. d@ Encouragement, 1872, 236. 


§ 4. Food and Sanitary Matters. 


Artificial Butter.—Under this name two preparations 
have for some time been met with in the Parisian food market. 
Raw ox tallow is gently heated with water, potash, and mace- 
rated tripe; the purified, ‘cooled, and salted product is sub- 
mitted to hydraulic pressure, in order to remove the stearine. 
The result is a yellow mass very much resembling butter that 
has been heated, and, like this, is applicable to cooking 
purposes, for w hich it is largely sold under the designation 
of “margarine.” If this mass, mixed with its own weight of 
milk and an equal quantity of water, be worked up in a churn, 
an article is obtained which may very well be used instead of 
natural butter. It is much more durable than the natural 
product, and hence its importance in the victualling of ships is 
considerable. Polyt. Centralbl. 1872, 1237. 

[ Note by Abstractor.—J. Casthelaz has proposed for a similar 
purpose to treat tallow repeatedly with a hot solution of sodium 
carbonate (about one part of carbonate to thirty of water). The 
product is washed first with water containing 1 per cent. of 
muriatic acid, and afterwards with pure water. “ Butter” thus 
produced is said to have been much used during the siege by 
the inhabitants of Paris.—R. G.] 


Black Mustard.—H. AsvIer finds that black mustard 
seeds contain 25 to 28 per cent. of an oil much resembling colza 
oil, and capable of being used for the same purposes. Also 
vegetable albumen, sugar, gummy and colouring matters, etc. 
The blistering and rubefacient agent is not contained ready 
formed, but is produced by the action of water on two of the 
constituents, #zyrosine and myronate of potassium, The former is 
an albumenoid ferment, the latter decomposing under its influ- 
ence, and giving rise, z/er alia, to the oil of mustard, or sulpho- 
cyanide of allyl. Much information is given concerning the 
treating and application of mustard and sinapisms generally. 
Moniteur Soc. Quesneville, 1872, 888. 


Decomposition of Eggs.—Gavou considers that the 
want of keeping properties in some eggs arises from the presence 
of organisms w hich find their way into the egg during its forma- 
tion in the ovaries and oviducts of the fowl. Comptes Rendus, 
Fan. 27, 1873. 
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Preservation of Meat, &c., by Cold.—-BoussiNGAULT 
states that specimens of beef-tea and sugar-cane juice which 
had been exposed to a temperature of 20° for several hours, and 
then kept in hermetically sealed vessels for eight years, were in 
perfectly good condition at the end of that time. Commies 
Rendus, Fan. 27, 1873. 


Preservation of Grain in Vacuo.—Lovuvet places 
the grain in acylindrical vessel of riveted iron plates, capable of 
holding roo hectolitres of corn (10 cubic metres internalcapacity) 
the air is then pumped out until the pressure is reduced to Io or 
12 centimetres of mercury. The insects, etc., that may be in 
the corn are thus killed, after which the pressure may become 
greater without detriment. 

A commission of the Paris Academy have reported favour- 
ably on this process, finding that it fulfils its end, is not in- 
dustrially inapplicable, and that it is specially adapted to the 
transport of flour. Comptes Rendus, lrxiv. 421. 


Cerealine.—DEVAUx finds that decorticated wheat con- 
tains a compact layer of a nitrogenous substance containing 
much phosphoric acid, situated just below the husk. In the 
ordinary grinding processes this is mostly lost along with the 
bran. Itappears to consist of a peculiar principle which is pos- 
sessed of digestive properties. Les Mondes, Fan. 1873. 


Use of Sulphurous Acid in Saccharification of 
Grain.—HEMILIAN and MELNIKOFF submit a mixture of 
starch and finely-ground malt to maceration in the cold with an 
aqueous solution of sulphurous acid for 5to6 hours. The mix- 
ture is then heated to from 70° to 75°, and then treated as usual. 
The starch is rendered much more susceptible of conversion into 
glucose by this treatment. The best results are obtained when a 
solution of o*10 to 0°13 parts of sulphurous acid are employed 
per too of starch and malt mixture, from 5 to 6 hours sufficing. 
Much the same result is, however, obtainable with more dilute 
solutions, a proportionally longer time being required. A long 
digestion is, however, undesirable, inasmuch as there is always 
some tendency to putrefaction or acidification in such cases, 
although this tendency is much less marked when sulphurous 
acid is used than it is when plain water is employed. AZonz/eur 
Sct. Quesneville, 1872, 770. 


Action of Malt Extract on Starch.—Scuulze and 
MAERKER find that the diastase of malt only converts /ad/ of 
the starch added to it into sugar, the other half becoming 
dextrin. Even when a great excess of malt extract is employed 
(10 grammes malt to I of starch) the same result holds, and, 
consequently, all methods of valuation depending on the conver- 
sion of starch into sugar by means of diastase must lead to an 
erroneous result. Maturvforscher, 1872, No. 27. 


Beer.—PASTEUR proposes to receive the boiling liquor in 
vats from which air is excluded, and in which it is cooled to the 
requisite extent and then fermented, still out of contact with air. 
By this means noxious germs derived from the air can gain no 
access to the liquor, and the consequent production of injurious 
forms of fermentation (lactic, butyric, &c.) is wholly avoided ; loss 
of alcohol by evaporation is also prevented, and a finer flavour 
and bouquet are produced. When large bulks of liquor are dealt 
with at once the vats are placed in connection with a gasometer 
holding carbonic acid derived from previous fermentations, so 
that the entrance of air during the cooling is avoided. J/oniteur 
Sct. Quesneville, 1872, 765. 


Tannin in Beer Brewing.—tThe tannin from gall nuts 
is identical with that occurring in the flowers of the hop, and can 
therefore be used instead of this latter ingredient for the purpose 
of clarifying and preserving beer. 15 grammes of tannin will re- 
place 500 of the best hops ; it should be dissolved in 8 or 10 
times its weight of water and added to the boiling worts. In 
cooling, clarification is rapidly brought about. Of course the pe- 
culiar flavour and aroma communicated by hops is not thus given, 
nor is the hop-bitter taste possessed by beer thus prepared ; a 
sweet vinous beer results, of mild character. vom the “ Bier- 
brauer’’ Bulletin de la Soc. @Eucouragement, 1872, Oct. 


Sugar in Syrups.—E. SCHEIBLER determines the amount 
of crystallized sugar in syrups and other saccharine liquors by 
a modification of the method proposed by Payer in 1846, viz., 
washing the saccharine matter successively with acid, alkaline, 
and neutral alcoholic solutions of sugar. The various impurities 
having in this way been washed out, the remaining crystallized 
sugar is dried and weighed. Déngler’s Polyt. Fournal, ccvt, 48. 

Borax as an Antiseptic.—J. B. DuMAs finds that borax 
coagulates yeast and prevents the filtered liquid from producing 
“ inversion ” of cane sugar ; it also prevents the action of synaptase 
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on amygdaline (almond fermentation), of diastase on starch, and 
the alteration of myrosine. Comptes Rendus, lxxv. 295. 


Silicate of Soda as an Antiferment.—Picor con- 
cludes that the silicate of soda is not only possessed of powerful 
antiseptic properties, but also acts asa poison, inasmuch as it has 
an injurious action on the blood globules, and hence causes 
death indirectly by bringing on asphyxia. Comptes Rendus, 
Fan. 1873. 


Chloral-hydrate as a Preservative.—JACORSEN finds 
that chloral hydrate has antiseptic properties ; 3 per cent. added 
to a concentrated solution of albumen (equal parts water and 
dry albumen) prevents decomposition for a long time : this fact 
may be of service to calico printers. The action may be ac- 
counted for chemically, inasmuch as the first products of the 
putrefaction of organic nitrogenous substances have an alkaline 
re-action, whilst alkalies split up chloral hydrate into formic acid 
and chloroform, the former of which neutralizes the alkaline 
substances, and thus hinders decomposition, while the latter kills 
vibios and other low forms of life. Déngler’s Polytech. Fournal, 
cctv. 261. 


Chloral Hydrate as a Remedy against Sea-Sick- 
ness.—DOERING states that chloral hydrate has in several cases 
not merely given temporary rest and quiet sleep to the unfortunate 
sufferers from sal de mer, but also completely removes the sick- 
ness. Vierteljahrschrift fiir Praktische Pharmacie, 1872, 435. 


Nitric Oxide as a Disinfectant.—A commission of 
the French Academy report that nitric oxide is a most potent 
disinfectant, being greatly superior to every other substance as 
regards its action on infectious germs. The gas is applied by 
mixing in a two-gallon stoneware vessel two quarts of water, 
34 lbs. of ordinary commercial nitric acid, and 4 lb. of copper 
turnings. The gas thus evolved is sufficient to disinfect a room 
containing 30 to 40 cubic yards ; the crevices in the doors and 
windows should be covered over with gummed paper to avoid 
loss of fumes and their injurious action on the health ; when 
forty-eight hours have elapsed the doors are unsealed by a 
man protected by a suitable respirator, and the room is well 
ventilated, 


Chromic Acid asa Disinfectant and Antiseptic.— 
DOUGALL finds that in power of coagulating albuminous sub- 
stances, and hence preventing decomposition and germ growth, 
chromic acid is far superior to phenol ; the comparative coagu- 
lating power of various antiseptics was found to be— 

Chromic acid . 


: " ; . i 
) > 
Phenol |. ‘ ‘ ‘ ‘ . gp 
Nitric acid i . - Ps 
Corrosive sublimate ; , , - 
. és oa 
Chloralum ‘ : - rts 


&e. &e. 

As a preventive of germ life, chromic acid exceeds phenol in 
nearly the same proportion. 

The power possessed by chromic acid of coagulating albumen, 

gelatine &c. &c., renders these substances the best antidote that 

can be given in case of poisoning by chromic acid. Pharm. 


Fournal [3], 2. 544. 


Iodine as a Disinfectant.—RICHARDSON impregnates 
filter paper with iodine by pouring over it a solution of iodine 
in amyl hydride. The volatile solvent almost immediately 
evaporates, leaving the paper charged with iodine. A few such 
sheets hung up in a sick room in various places cause the air to 
become slightly charged with iodine vapour, whereby disinfection 
is rapidly effected. If a higher charge be required, it may be 
obtained by burning a few papers after the fashion of spills. 

For highly infectious cases, where more rapid action is re- 
quired, the solution of iodine in amyl hydride is disseminated 
through the room in the form of spray, a glass spray-producer 
being employed, as metal would be rapidly corroded. If much 
solution has been used, care must be taken not to bring a light 
into the room, as the mixture of air and amyl hydride vapour is 
explosive in certain proportions. In obstinate cases—where a 
strong, persistent smell is to be got rid of, for instance—the room 
must be closed up for some time after filling it with spray, in 
order to give the iodine time to act on the noxious matters. 
Medical Times and Gazette. 


Bleaching-powder as a Disinfectant.—EcKSreEIN 
finds that bleaching-powder is the most effective disinfectant for 
privies, urinals, &c., inasmuch as it rapidly decomposes hydro- 
gen compounds, such as ammonia, sulphuretted hydrogen, &c. 
It is conveniently applied in a bag made of parchment paper, 
through which the disinfectant slowly passes by osmosis. 

Comparative experiments made in the author’s house (where 
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at least a hundred persons use the closets daily) gave the follow- 
ing results :— 

(1.) Two pounds of sulphate of iron (green vitriol) dissolved 
in water prevented the production of smell for two or three hours, 
and had wholly lost its preservative action in twelve hours. 

(2.) Sulphate of copper in solution produced the same result. 

(3.) Two pounds of solid sulphate of iron or sulphate of cop- 
per acted as a disinfectant for full two days. 

4.) A mixture of iron and copper sulphates and carbolate of 
lime (2 Ibs. in all) only remained active for two days. 

(5.) Solution of sulphurous acid lost its action quickly : 
perceptible to the respiratory organs for an hour. 

(6.) Crude carbolic acid filled the house with a peculiar tarry 
odour for two days. This was so powerful, that it could not be 
determined whether the smell of the foecal matter was decom- 
posed or merely hidden by a more powerful odour. 

(7.) Two pounds of sulphate of iron in a parchment paper bag 
only became active after two hours, and remained active for full 
three days, at the end of which time the bag contained a muddy 
liquor destitute of smell. 

(8.) Two pounds of good commercial bleaching powder in a 
parchment paper bag became active in two hours, and remained 
efficacious for full nine days, without in the least affecting respi- 
ration or smell. 

(9.) Crude permanganate of soda disinfected immediately, but 
only lasted for one day. In a parchment paper bag the same 
quantity lasted two days. 

From these results the author concludes that bleaching-powder 
in a parchment paper bag acts the longest and the most ener- 
getically, and is therefore the best disinfectant of those tried. 
Wochenschrift des Nieder-Cstereichischen Gewerbevereines, 1872, 
No. 47. 
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Charcoal as an Antidote to Phosphorus.— EULEN- 
BERG and VOHL find that charcoal absorbs phosphorus in the 
same way that it takes up metallic solutions, strychnine, &c. It 
is conveniently administered in the form of pills, which may be 
kept unaltered for years. The authors prefer charcoal to tur- 
pentine, as suggested by Personne, in the case of workmen em- 
sloyed in the manufacture of lucifers. Yourn. Pharm. Chim. 
a XIV, 210. 


Use of Turpentine as an Antidote against Phos- 
phorus Poisoning.- KGHLER finds that turpentine oil which 
has been distilled a long time, and has absorbed much oxygen 
from the air, is an antidote against poisoning by phosphorus, one 
gramme of such oil neutralizing the effects of oor gramme of 
phosphorus. He is of opinion that phosphorus acts by a specific 
poisoning property, and not merely in virtue of preventing proper 
oxidation of the blood owing to its own oxidizability. Dezésche 
Industriezettung, 1872, 335. 

Medicinal Mud.—The mud-baths of Sak and Mainak, in 


the Crimea, have been examined by JELLESNOW, GOEBEL, HAIs- 
HAGEN. and IWANOwW with the following results :— 
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These baths are employed in cases of gout and chronic rheu- 
matism. Bulletin de ?LAcademie Imperiale des Sciences de St. 
Petersburg, xvii. No. 5. 

Condition of Oxygen in the Blood.—ScHutTzEn- 
BERGER and RISLER find that the oxygen present in arterial 
blood is not free, but is combined with some of the constituents 
of the blood. Comptes Rendus, 1873, Feb. 17. 


Composition of Tobacco Smoke.—EULENBERG and 
VOHL find that the smoke of tobacco contains (as Zeise had 
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previously found) no trace of nicotine ; but the products of dry 
distillation contain pyridine, picoline, lutidine, collidine, &c. (to 
which the physiological effects of tobacco smoke are probably 
due), together with formic, acetic, propionic, butyric, and valeri- 
anic acids, phenol, creosote, &c. &c. Vierteljahrschrift fiir 
Praktische Pharmacie, 1872, 427. : 

[Note by Adstractor.—The effects of opium smoking are not 
improbably due to the same cause ; experiments by the abstrac- 
tor and E. L, Mayer indicate that certain constituents of opium 
are capable of giving rise to pyridine, &c., by heat.—C. R. A. 


WRIGHT. ] 


Carbon Filters.—J. MULLER finds that carbon filters do 
not remove germs from water, but only purify from mechanically 
suspended matters of appreciable size, such as sand, clay, &c. 
Archiv. Pharm. [3.] ¢. 385. 


Purification of Water by Spongy Iron.—Biscnor 
finds that organic matters in water are entirely removed by 
simply filtering the water through spongy iron; water of a 
factid odour and brown colour issues perfectly clear and free 
from smell. Déngler’s Polytech. Fournal. 


Fireproof Paint for Wood.—SIEBuRGER employs the 
following mixtures :— 

(1.) A hot saturated solution of one part green vitriol and 
three parts alum. 

_(2.) Solution of green vitriol mixed with pipe-clay to the con- 
sistency of paint. 

The wood is twice painted over with mixture No. 1, and then 
well dried ; a coating of No. 2 is then applied ; from time to 
time as required fresh coats of the same are applied. Chem. 
Centralblatt, 1872, 447. 


Preservation of Dresses, &c., from Fire.—TRE- 
MAUX States that a more or less concentrated solution of sul- 
phate of potassium and alum applied to textile fabrics prevents 
them from flaming (not from burning without flame) when a 
light is applied to them, and is in this respect as good a preser- 
vative as is to be met with. Comptes Rendus, 1873, Feb. 24. 

Rendering Fabrics Waterproof.—Kunr finds that 
canvas, &c., may be rendered waterproof by washing in sul- 
phate of alumina solution, and then treating with a resinous 
soap; thereby a sort of fatty or resinous alumina soap is pre- 
cipitated on the material. 

In Berlin, Hiller employs for the same purpose a mixture of 
silicate of aluminum, silicate of copper, and the resinous or fatty 
salts of these metals ; the materials are immersed in a bath of 
sulphate of alumina and sulphate of copper, and then passed 
through a bath of soluble glass and resin soap. Dudletin de la 
Soc. @Encouragement, 1872, 335. 


§ 5.—llluminating Agents, Photography, ete. 


Hydrocarbon Gas.—The process of RUCK is undergoing 
examination at the Battersea Water Works ; it practically con- 
sists in preparing “water gas” (hydrogen with more or less 
carbon oxide and carbonic acid gases, prepared by passing 
steam over red-hot coke) so as to increase its naturally feeble 
illuminating power. Light petroleum distillates of specific gravity 
0°68 are employed for this purpose, the original volume of water- 
gas being largely increased by the process ; gas of 16 candles 
illuminating power can thus be obtained (burnt at the rate of 5 
cubic feet per hour). It is stated that the vapour with which the 
hydrogen is charged is zo¢ deposited by passing through a long 
range of cold pipes (?) [The tendency to this deposition has always 
been a weak point in all schemes for increasing the illuminating 
power by passing gas through a volatile liquid]. ‘The quantity 
of carbon oxide in the gas is diminished by employing metallic 
iron jointly with the coke used to decompose the steam; and 
notwithstanding that the iron is oxidized, the gas thus produced 
is said to be much less costly than that obtained by the ordinary 
distillation of coal. The crude gas contains sulphur compounds 
(derived from the coke), and requires purifying before carburizing 
it for illuminating purposes; probably sulphuretted hydrogen is 
the main impurity, as the sulphur compounds appear to be ab- 
sorbed by oxide of iron. 


Purification of Coal-Gas from Carbon Di- 
sulphide.—VERNON HaARcouRT finds that when a mixture 
of carbon disulphide vapour and hydrogen is heated to redness 
sulphuretted hydrogen is formed ; hence coal-gas may be purified 
by simply leading it through a hot tube, and then through a 
purifier, to absorb the sulphuretted hydrogen thus produced. By 
this means the quantity of sulphur in a specimen of coal-gas was 
reduced from 30 to between 5 and 6 grains per 100 cubic feet. 
Nature, vi. No. 131. 



































Glycerine Purification.—Harre states that glycerine 
which has been employed in gas meters, and has consequently 
become foul from the presence of ammonia, tar, rust, &c., may 
be purified by the following treatment. The glycerine (which in 
the course of four years becomes reduced in specific gravity 
from 18° Beaumé to 13°) is heated in a kind of boiler to 50° or 60° 
C. for several hours, and finally to 120° or 130° C. until no more 
vapours are given off capable of affecting test papers, @.¢. until 
all acids and ammoniacal substances are expelled ; the partially 
purified glycerine is then filtered through a layer of coarsely pow- 
dered animal charcoal, previously washed with a copious stream 
of hot water to remove charcoal dust. The tarry matters are 
absorbed by the charcoal, and the glycerine is rendered almost 
colourless—wholly so by two filtrations, the second through a 
new filter. The glycerine thus obtained is at 24° Beaumé, and 
should be diluted to 18° with distilled water before using again 
in the gas meters. Fournal fiir Gasbeleuchtung und Wasserver- 
sorgung, 1872, No. 12. 


Candle Nuts. —NALLINO reports on the nuts of the 
Aleurites triloba, known as candle nuts, from their power of 
taking fire and burning like an ordinary candle ; they are really 
seeds, and are usually sent to Europe from the Moluccas de- 
prived of the outer shell or casing, in which they occur in pairs. 
The recently shelled kernels contain— 


Water : ; : ‘ , 5°25 
Fat . 2 - ; ; : : 62°97 
Cellulose and other organic matters . 28°99 
Mineral matter : : ‘ ; 2°79 

100°00 
Nitrogen . . - ‘ ; 3°64 


The fatty matter is liquid at ordinary temperatures, but becomes 
viscous at —10° ; it is used for soap making. Gazetta Chimica 
Italiana, ti, 257. 


Blackening of Candle Materials.—If it be desired 
to give a black tint to wax, paraffin, or stearine, the result can be 
attained by melting the substance in contact with the crushed 
nuts of the Anacardium orientale, which contain a natural black 
fat that dissolves in and tinges the other materials. Déngler’s 
Polytech. Fournal, ccv. 490. 


Bleaching of Oils.—PuscCHER recommends the following 
process for rape, poppy and linseed oils : 100 kilogrammes of 
oil are well mixed with 2 kilogrammes of a mixture of equal 
quantities of sulphuric acid and 96 per cent. alcohol ; after stand- 
ing from one to two days the oils are syphoned off from the 
black sediment and washed with warm water. Dénxgler’s Pol. 
Fournal, cv. 390. 


Distinctions between various kinds of Oils.— 
BARRAL reports on a series of memoirs by Sacc on the action of 
nitric acid and caustic soda on various varieties of oils, drying 
and non-drying. It results from these experiments that in cer- 
tain cases clear and distinctive changes are produced by these 
re-agents, whereby the nature of the oil operated on can be dis- 
tinguished readily. Bulletin de la Société @ Encouragement, 
1872, 105. 


Velocity of Light.—J. Cornu has recently determined 
the velocity of light by an improved form of Fizeau’s apparatus, 
and finds it to be 298,500 kilometers (185,000 miles) per second. 
Les Monies, 1873, Feb. 20th. 


Action of Light on Silver Salts.—H. VocEt finds 
that the photographic sensitiveness of chloride, bromide, and 
iodide of silver is not only affected by the intensity of the light, 
but also by the nature of the developer employed. With acid 
developing solutions iodide is more sensitive than bromide, and 
bromide than chloride, whilst for alkaline developers bromide of 
silver is the most sensitive and iodide least, provided white light 
be used. Ifthe violet and indigo rays be cut off, the order of 
sensitiveness for alkaline developers remains the same ; but for 
acid developers a mixture of bromide and iodide is more sensi- 
tive than either bromide or iodide alone. 

If wet plates and acid developers be used, the most sensitive 
mixture that can be employed is a mixture of 5 proportions of 
silver iodide to 1 of bromide (5 Ag I. to 1 Ag Br) ; but if the plates 
be dry, the more highly brominated mixtures are more sensitive. 

The author finds that no appreciable alteration is produced in 
the result by varying the method of preparing the three silver 
salts. 

Note by Abstractor—In a series of experiments made some 
years ago (Chem. Soc. Fournal [2] zv. 33) on the action of solar 
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light (white) on papers prepared with chloride, bromide, and 
iodide of silver, and mixtures of these salts, it was found that when 
equivalent quantities of the various salts and their mixtures 
were used in each case and no developer was employed at all 
(the rate of darkening being valued by reading off ona calibrated 
Bunsen’s photometric pendulum strip by monochromatic sodium 
light), the greatest amount of darkening caused by the same 
light in a given time was produced by a mixture of chloride and 
bromide ; whilst a mixture of chloride, bromide, and iodide was 
more sensitive than the equivalent quantity of chloride. The rela- 
tive rates at which the various salts of silver and mixtures of 
them darken by exposure to light is, however, different for each 
particular shade ; one paper may darken toa particular shade 
more rapidly than another, whilst the second may furnish 
another shade more rapidly than the first. With reference to the 
normal tint taken as unit in photometric determinations of this 
kind, the sensitiveness of these salts was found to be as follows, 
the same amount of s¢/ver being present in each case :— 
Chloride 


Chloride and iodide (equivalent quantities) 1°078 
Chloride and bromide do. 4°022 
Bromide and iodide do. 4°060 


Bromide 


. ‘ : , 2°396 
As the papers were air-dried before use, these results are 
analogous to those of Vogel, as indicating that under these cir- 
cumstances bromide of silver communicates to mixtures a higher 
susceptibility to light than the equivalent quantity of iodide of 
silver, 

In the same way M‘Dougall showed previously (Chem. Soc. 
Fournal [2| 777. 183) that the sensitiveness of such papers was 
practically independent of the mode in which the silver salt was 
found on the paper (¢.¢. whether formed by impregnation with 
potassium, sodium, ammonium, barium, &c., salts before silver- 
ing).—C. R. A. WRIGHT. ] 


The Heliotype Photographic Printing Process.— 
Ordinary gelatine is dissolved in warm water, and a quantity of 
bichromate of potassium added sufficient to render it sensitive 
to light, together with some alum to harden it. Whilst hot 
and fluid the solution is poured on to a glass plate, and dried 
at a gentle heat. When dry, the gelatine film is stripped from 
the glass plate (a process much facilitated by waxing the 
plate before pouring on the gelatine solution), and employed 
under a reversed negative, as in the ordinary silver printing 
process. When sufficiently printed, the gelatine is made to 
adhere to a metal plate, and treated with water, whereby the 
superfluous chemicals are dissolved out of the mass. The 
metal plate with the gelatine surface is then placed in an 
ordinary printing press, and inked with ordinary lithographic 
ink, the plate being damped with water after each impres- 
sion, as in lithographic printing. The ink readily adheres’ to 
the deep shadows, which, being hard, insoluble, and non-absorb- 
ent, have repelled the water altogether. To the parts repre- 
senting the various gradations of tone the ink adheres more or 
less according as they have rejected or taken up water, thus 
producing a perfect transcript of the original negative in the 
various proportions of ink remaining on the different parts of 
the image. 


Preparation of Chromotypes, as Practised in the 
Studios of the London Autotype Company. — J. 


PHIPPS publishes the following notes :— 


The negatives for chromotypes should be thinner than those 
for ordinary uses, and surrounded with an opaque margin 
either of paint or paper. 

The papers are sensitized by immersion in solution of potas- 
sium dichromate (1 salt: 32 water) for about 14 minute. The 
duration of immersion depends, however, on the temperature 
and the nature of the paper. The more sugar the latter contains 
the shorter may be the time of immersion; the paper must 
remain in the solution till it spreads out quite flat. The drying 
must take place at low temperatures, otherwise a hard, brittle 
paper is obtained. It is also of importance that the sensitizing 
liquid should contain no free acid, otherwise a covering is got 
which does not dissolve in water. 

The exposure should last but two-thirds of the time required 
for silver prints. A piece of silvered paper serves as a photo- 
meter ; when it has turned brown the light may be shut off. Of 
course the intensity of the negative has to be taken into con- 
sideration ; over-exposure is better than under-exposure. 

The development, or transference of the chromate layer with 
its invisible image to glass or metal, is effected in the usual 
way. When the paper has been fastened to the plate the latter 
is put into a water bath of about 30° C., which is then slowly 
raised to a little higher temperature. The developed image is 
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then transferred to paper prepared with a solution consisting 
of— 


The paper is steeped in water at 40° C., and then brought into 
contact with the developed image. 

It is more convenient to dispense with this second transference, | 
and to place the image at once upon its permanent surface. In 
this case special negatives are required. Chromotypes on tinted 
and coarse-faced papers appear very elegant. The images pre- 
pared as above described are ready for colouring with water 
colours, &c. If it is intended to paint with much colour the 
image should be covered with a watery solution of shellac, which 
hardens the gelatine. _ 

When it is desired to produce an image on ivory, it is neces- 
sary to wash the image after exposure to light, in order to remove 
the residual chromate, otherwise a yellow tinge would be im- 
parted to the ivory. Photogr. Mittheil. 9 Fahrg. 73. Polytech. 
Centralblatt, 1872, 879. 


Gelatine . ‘ . ‘ 24 grammes, 
Chrome-alum  . . : o'8 mt 
Water . , ‘ ‘ 576 es | 
Glacial acetic acid ‘ . 12 Me 
! 
| 


Microscopic Photography.—ERKMANN soaks the 
section of the plant, &c., to be photographed in a solution of 
magenta for some hours, care being taken not to use too strong a 
solution. When washed with water, the colour disappears from 
the non-nitrogenous tissues, whilst the nitrogenous tissues re- 
main coloured. A negative is then taken, and from this positives 
are printed, the nitrogenous parts being dark, and the non- 
nitrogenous tissues light. A considerable amount of half-tone 
can be thus obtained. Chem. Centralblatt, 1872, 395. 


§ 6.—LEkctricity and Telegraphy. 


Bichromate Batteries.—MONCEL reports on recent 
improvements by Voisin and Dronier. By the use of a definite 
mixture of sulphate of sodium, potassium dichromate, and sul- 
phuric acid, instead of the ordinary solution of dichromate acidu- 
lated with sulphuric acid, a more constant current is obtained, 
and after a month’s working the electromotive force is much 
greater. Thus a carbon-zinc battery containing sand moistened 
with the solution of Voisin and Dronier has an electromotive 
force of 1°97, that of a Daniell’s element being 1. The mean 
resistance is about 900 metres of telegraphic wire (nature not 
stated) of 4 millimetres (diameter ?), the external resistance being 
about 12,000 metres ; and with a consumption of about 62 cubic 
centimetres of solution per diem, the electromotive force and 
the current are constant for nine consecutive days. The ex- 
citing liquor is prepared by mixing sulphate of sodium with warm 
sulphuric acid, and then adding the dichromate ; on cooling a | 
solid vermilion-like mass is produced, and this is dissolved in | 
five times its weight of water. This solution then contains— 


Water . ; : : . 
Sulphuric acid : ° r 
Dichromate . ° , ° 
Sodium sulphate . ° ° 





The solid substance being constituted according to the formula 
Na, SO, +7 H, SO, + K, Cr, O, 
Bulletin de la Soc. @’Encouragement,:1873, 114. 





Alteration of the Conductivity of Selenium by 
Exposure to Light.—W. SMITH finds that when a bar of 
selenium is exposed to light its conductivity becomes much in- 
creased ; the resistance is increased 15 or 20 per cent. by merely 
shading the bar from the light of a gas-burner several feet off. 
When exposed to the light of burning magnesium, the resistance 
immediately falls more than two-thirds, returning to its normal 
condition immediately the light is extinguished.—Pafer read be- 
fore the Society of Telegraph Engineers, Feb. 12th, 1872. 

H. M. DRAPER states that he has entirely failed in verifying 
the results of W. Smith, inasmuch as he was unable to get any 
appreciable current through a thickness of only o'1 millimetres 
of selenium (source and guarantees of purity not stated). ature, 
1873, March 6th. re 

W. SMITH states in reply that selenium in the vitreous form 
does not conduct electricity at all, but when crystalline it does 


so. A bar 2'25 + § Xx o0'05 inches has a resistance of 360,000 
ohms. When exposed to solar light vitreous selenium gradu- 


ally becomes crystalline. Mature, March 13th, 1873, p. 361. 








New Galvanometer Balance.—BovursouzeE has con- | 
structed a new form of galvanometer, consisting essentially of a | 
long magnetized bar supported on knife edges, and turning in a 


00 


| vertical plane inside a horizontal coil. 


A long needle or pointer 
affixed to the bar indicates small motions against a quadrant 
scale; small adjustments (not unlike those of an ordinary 
chemical balance) enable the bar to be made truly horizontal, 
z.é. bring the pointer to zero. Very feeble currents then suf- 
fice to produce considerable deflections ; the central pole of 
the magnet is turned to the north, so that the needle swings in 
the plane of the magnetic meridian, and the adjustable weights 
moved until the bar is horizontal before making observations. 
As a lecture instrument, and for many other purposes, especially 
for quantitative measurement, the apparatus is extremely useful. 
Bulletin de la Soc. @’ Encouragement, 1872, Dec. 


Iron contained in Food.—BoussincAuLtT has deter- 
mined the amount of iron present in various articles of food, such 
as flesh of various sorts, milk, wines, &c., and the quantities vary- 
ing from 9 to 634 parts in a million, the latter maximum being 
obtained with pig’s blood. In invertebrata the iron contained 
in the blood is much less than in vertebrata ; but in all cases 
dry blood contains more iron than dry flesh. Budletin de la 
Soc. @’ Encouragement, 1872, Dec. 


Applications of Electricity.—MOoNCcEL reports on new 
electrical apparatus, &c., constructed by Trouvé, as follows :— 

Hermetically-sealed Pile-—A vulcanite vessel is closed by a 
cover rendered air-tight by a caoutchouc washer; to the inner 
side of the cover is attached a small plate of zinc connected with 
a binding screw outside. A carbon cylinder is fixed concentri- 
cally outside the zinc, this cylinder being only half the height of 
the vessel. The vessel is half filled with sulphate of mercury, so 
that when vertical no current can be generated, as the liquid is 
not in contact with the zinc. When reversed, or laid on its 
side, both the zinc and carbon are in contact with the liquid, 
and consequently the current is generated. 

Electro-medical Truss.——A variety of inductive apparatus, 
capable of being worn as a truss, and furnished with a new kind 
of contact breaker. 

Electric Sound and Extractor—Two steel wires insulated 
from one another, and fixed inside a kind of probe. When the 
ends touch metal (e.g. a bullet) the current passes through the 
wires from a battery, and is noticed by placing a delicate gal- 
vanometer in circuit. A Military Telegraph, and Modifications 
of Grenet’s and Calland’s Piles are also described. Bulletin de 
la Soc. @ Encouragement, 1872, October. 


§ 7.—Miscellancous. 


An Improved Hot-air Bath.—SprenceEL employs a 
hot-water oven made of sheet-lead, and filled with sulphuric 
acid of such strength as to boil at the temperature at which the 
bath is to be kept. A condensing tube or worm is fitted to the 
vessel, so as to avoid alteration of boiling point and other in- 
conveniences through evaporation. Paper read before the 
Chemical Society, March 6th, 1873. 


Sulphur as a Lubricant.—MENarRD heats 5 parts of 
sulphur with 100 of good colza oil to 130°—140° until complete 
solution takes place. The product is said to last longer than 
ordinary oils when used for lubricating. Revue Hebdomadaire 
de Chimie Scientifique et Industrielle. 


Lubricating Grease.—E. C. LEucus gives recipes for 
various kinds of waggon grease, which all contain more or 
less of a rosin-lime soap, prepared by mixing and heating 100 
parts of rosin oil with 80 parts of slaked lime. 

Blue Patent Grease.—500 parts of rosin oil are boiled with 
2 of lime, left to settle, drawn off, and well mixed with 10 to 12 
parts of rosin-lime soap till the mass becomes buttery and acquires 
a blue colour, 

Yellow Grease.—About 6 per cent. of turmeric extract is 
added to the blue grease. 

Black Grease.—To 100 parts of blue grease 2 parts of lamp- 
black are added. 

Palm-oil Grease.—10 parts of rosin-lime soap are stirred up 
with an equal weight of palm-oil and mixed with 500 parts of rosin 
oil, about 2 or 3 parts more of the lime-soap, and 7 to 8 of caustic 
soda ley. (This latter is obtained by treating a solution of 70 
parts of calcined soda in 200 parts of water with 35 of slaked 
lime.) 

Paraffin Grease.—The heavy, sticky residues from paraffin 
distillations, in combination with varying proportions of the 
rosin-lime soap, yield a specially good grease. [/Polyt. Centrald. 
1872, 1292.] 


Production of Matt on Glass.—WEIskoPrF mixes finely 
pulverized fluor spar with sulphuric acid, and applies the mix- 
ture to the glass, protected, when required, by a coating of 
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paraffin. The whole is gently warmed in a close iron vessel for 
two hours, at the end of which time the fluor spar has become 
wholly converted into sulphate of lime. This is washed off, and 
the glass washed with caustic soda solution and then with water. 
Dingler’s Polytech. Fournal, ccvi. 468. 


Cleansing Bronze Statues, &c.—WEDER finds that a 


dilute solution of caustic alkalies removes overlying dirt, and | 


allows the green patina to become visible. Where the metal was 
not originally oxidized the alkali simply cleanses it, and does not 
promote any formation of green rust. Déugler’s Polytech. Fourn. 
ccvt. 77. 


Rabbit Fur as a Substitute for Wool and Cotton. 
Rabbits’ fur is extensively used by hat makers, and is capable of 
being spun into an admirable yarn and of being used for many 
purposes to which wool and cotton are put. Wiener Weltaus- 
Stellungs-Zeitung. 


Preparation of Litmus Paper.—SQuicp treats pow- 
dered litmus with a mixture of its own weight of alcohol and four 
times as much water, the whole being digested for twenty-four 
hours, with occasional shaking. ‘The clear liquor is decanted, 
and a fresh quantity of dilute alcohol added to complete the ex- 
haustion. The liquor being made of the proper tint, (purplish- 
blue or red, as the case may be), by addition of sulphuric acid, and 
diluted ifnecessary, is used for colouring unsized paper. Chemical 
News, xxvt. 547. 

Manufacture of Ozone.— LOEW generates ozone in 
quantity by blowing cold air through a series of flames from 
Bunsen burners. A portion of the oxygen of the air becomes ozone 
(2) (possibly is converted only into lower oxides of nitrogen.) 
Fournal of the Franklin Institute, Nov. 1872. 


Dynamite.—ScHWARz has examined various samples of 
so-called dynamite, dualin, lithofracteur, &c., and finds that all 
consist of nitro-glycerine, with more or less foreign substances 
as absorbents—sawdust, chalk, and infusorial earth being chiefly 
used. 

Nobel’s original dynamite consisted of :— 


Nitro-glycerine . ‘ ‘ 75 parts. 
Infusorial earth . : ; 25. ss 
100 


whilst two other varieties were found to contain :— 
No. 2, weak, 


No. 1, strong. for 
coal-blasting. 
Nitro-glycerine . ; ; 67°50 56°90 
Chalk and sawdust . : 30°11 42°13 
Moisture and loss. ‘ | 


9 0°97 


100°00 100°00 
Dinglers Polytech. Fournal, ccv. 429. 

F. CAPITAINE gives a detailed description of the manufac- 
ture of dynamite as carried on in a large factory on the Conti- 
nent, where about 15 tons of dynamite are produced a week. The 
explosive compounds known as lithofracteur, dualin, dynamite, 
&c., now extensively used for blasting, consist chiefly of nitro- 
glycerine, more or less solidified by mixing with it sand, 
sawdust, &c. Dynamite manufactured on the Continent is 
solidified by means of a siliceous infusorial earth occurring 
in Hanover. This contains 10 to 15 per cent. of coarse-grained 
silica, and is dark-coloured from the presence of organic im- 
purities. 

1,300 pounds of nitric acid at 47° to 48° B. are mixed in iron 
pans with twice as much sulphuric acid, and the hot mixture 
left to cool for about 24 hours. ‘The mixed acids are then run 
into cylindrical vats, made of wood lined with leaden plates 
about a quarter of an inch thick. The vat is surrounded with a 
worm tube, connected with a cold-water supply. An agitator is 
then set into motion, and water, at a temperature not above 
8° C., is allowed to flow through the worm tube. By this ar- 
rangement the temperature of the acid in the vat is reduced to 
14° or 16° C., the temperature being read off by means of a 
thermometer passing through the lead cover into the interior of | 
the cylinder. A thin stream of glycerine is then slowly run into 
the acid, continual agitation of the whole being kept up. The 
above-named quantity of acid is capable of nitrifying 630 pounds 
of raw glycerine of 30° to 32° B. strength, and the running-in 
of the latter lasts from half an hour to two hours and a-half, 
according to the season of the year. Thespeed of the glycerine 
stream is so regulated as to keep the temperature at about 18°C. 
It is of the greatest importance to have thorough agitation 
throughout the operation, as accumulation of glycerine would 
considerably increase the temperature, and thus might lead to 





dangerous consequences. When all the glycerine has entered 
the mixing vat the operation may be considered as finished, the 
nitrification taking place instantaneously. 

The whole of the contents of the cylinder are now conveyed 
through leaden pipes into a large tank filled with cold water ; 
the unused acids dissolve in the water, and the nitro-glycerine 
sinks to the bottom. This is drawn off, and repeatedly washed 
first with water, then with a weak solution of soda, and finally 
is strongly agitated with concentrated soda solution. The oily 
liquid, which no longer shows an acid re-action to litmus, is fil- 
tered through felt, in order to retain the plumbic sulphate de- 
posited during the process. The nitro-glycerine is then mixed 
with the silicious powder by hand, the workmen being provided 
with india-rubber gloves to protect them against the injurious 
influence of the nitro-compound. 50 pounds of earth and 150 
pounds of nitro-glycerine are taken ; the mixing requires about 
half an hour, after which the mass is pressed through small- 
meshed wire sieves, in order to retain coarse impurities, and also 
to obtain the dynamite in powder. Previous to being mixed 
with the nitro-glycerine the infusorial earth is calcined and 
sifted from coarse-grained silica. Déngler’s Polytech. Fournal, 
ceve. 41. 


Wood Pulp in the Manufacture of Paper.— 
SINCLAIR subjects the wood to the action of a strong alkaline 
solution under a pressure of 14 atmospheres. The bleaching is 
effected, as usual, by bleaching powder. To counteract the 
great pressure on the walls of the boiler the latter is surrounded 
with a casing, and the space between the two filled with steam 
of 8 atmospheres pressure, so that the pressure upon the interior 
walls of the boiler is reduced to 6 atmospheres. In spite of the 
wood being subjected to so high a pressure, its fibres are merely 
softened, and not completely disintegrated; so that it requires 
grinding, which operation damages the texture of the paper. 

UNGERER states that he is able, by a process as yet kept 
secret, to make paper pulp from wood with no greater pressure 
than 5 to 6 atmospheres, and that he requires only half the 
quantity of soda and one-fifth that of bleaching powder that are 
used in Sinclair’s process. In order to obtain 1,000 parts by 
weight of bleached wood pulp, the following materials are 
used :— 


By Ungerer. By Sinclair. 


2,250 Wood 2,250 Wood 
212 Soda 562 Soda 
goo Coal 750 Coal 
50 Bleaching powder 250 Bleaching powder 


128 Chemicals 
Polytech. Centralblatt, 1872, 1099. 


Furfurol from Wood.—C. GREVILLE WILLIAMs finds 
that when firwood is heated in contact with water, under a pres- 
sure of 100 lbs. to the inch, for some time, methylic alcohol and 
furfurol are formed, the latter being produced to the extent of 
ten ounces of crude oil per 1oo lbs. of wood. Sawdust, distilled 
with water at the ordinary pressure, does not yield furfurol. 

H. MULLER corroborates these results. Bamboo wood, simi- 
larly treated, produces furfurol. If dilute soda solution be em- 
ployed instead of water no furfurol is formed. Chemical News, 
XLV, 231, 247, and 293. 


Manufacture of Carbon Disulphide.—Sinor states 
that ordinary carbon disulphide may be freed from the atrocious 
odour usually possessed by redistilling it and agitating the dis- 
tillate with metallic mercury until it ceases to blacken the surface 
of the metal. Sulphide of mercury is thus formed, the odorous 
impurity being decomposed. Yournal de Pharm.[4] xiii. 239. 


New Liquid Glue.—Ordinary glue of good quality is dis- 
solved in nitric ether and a little caoutchouc added ; a sort of 
marine glue results, very adhesive, and not liable to get thick or 
pasty. Déngler’s Polytech. Fournal, ccv. 389. 


A Good Glue.—PUSCHER states that a clear liquid glue 
may be obtained by dissolving 1 part of sugar in warm water, 
adding } part of slaked lime, and keeping at 50° to 60°. R. for 
several days, with shaking at intervals. From 4 to 5 parts of 
the resulting solution of sugar-lime are then used to dissolve I 
part of glue, the whole being gently warmed. The addition of 
2 to 3 per cent. of glycerine improves the glue, and a few drops 
of lavender oil remove the peculiar odour of glue. Some colours 
are altered by contact with the glue (probably on account of the 
lime contained). Déngler’s Polytech. Fournal, ccv. 390. 


Parisian Wood Varnish.—GRAGER dissolves 1 part of 
shellac in 3 or 4 parts of alcohol of 92 per cent. ; water is then 
added so as to precipitate part of the gumin a curdy state. The 
liquid is then filtered and the filtrate evaporated to dryness on 
the water bath. The residue is dissolved in strong alcohol (96 
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to 98 per cent.) and perfumed with lavender oil. Déngler’s 


Polytech. Fournal, ccv. 382. 


Floor Wax.—NESSLER heats 50 grammes pearlash, 250 
grammes wax, and 2 decilitres of water together, agitating fre- 
quently until a thick mass results, from which water does not 
separate on standing a short time ; 4 to 4% litres of boiling 
water are then added very gradually, with constant stirring, and 
the whole colouredif required. Déingler’s Polytech. Fournal, ccv. 
391. 


Phosphorus in Coal-Ashes. — CHATELIER and 
DURAND-CLAYE have collected a number of analyses of the 
ashes of coals from various sources, and have examined several 
specimens themselves, and conclude from these numbers that 
the presence of phosphoric acid in coal is universal, and that great 
care should consequently be exercised in the selection of coke 
for the manufacture of irons intended for steel-making, as the 
presence of apparently minute quantities of phosphorus in the 
coke may render the iron smelted with it unfit for making steel. 
Bulletin de la Soc. d’Encouragement, 1873, 123. 


Commercial Red Phosphorus. —FRESENIus and 
LUCK have examined several specimens of ordinary red phos- 
phorus, and find that they contain small quantities of yellow 
phosphorus and also phosphoric and phosphorous acids, which 
make the product apt to attract moisture and give it an acid re- 


action. The average composition is :— 
Red phosphorus : : . 92°63 
Yellow rm ; ‘ ‘ : 0°56 
Phosphorous acid. ; . . 1°31 
Phosphoric acid ' : ; ‘ 0°88 
Water and other impurities. ‘ 4°62 
100°00 


Zeitschrift fiir Analytische Chemis. 1872, 63. 


A COMMISSARIAT FOR INDUSTRIOUS FAMILIES. 


$2] PART from all considerations regarding the salaries 
of the middle class and the wages of the labouring 
class, apart also from the anxious deliberations 
touching the high prices of food and fuel, there is 
a question of domestic economy which occupies 

many a thought and gives tribulation to many a 
household. This relates to the best and most economical mode 
of preparing the family dinner when the bread-winner has done 
his part. The French say that we do not economize well in 
these matters ; that the same sum of money might be made to 
go further with better management of the cooking and the fire- 
place. It may be so; but we must take into account all the circum- 
stances that affect the daily life of families in the two countries, 
before we hastily adopt plans which, after all, might possibly not be 
fitted for naturalization amongst us. If mothers and wives devoted 
their time wholly to domestic duties, they might doubtless be 
induced to introduce many improvements in matters of manage- 
ment ; but an increasing proportion of them are engaged in some 
kind of trade—assisting their fathers or husbands in their busi- 
ness, keeping a shop, serving as shopwomen or attendants, plying 
the needle or the sewing-machine, or engaging in some of the 
other feminine employments now so numerous. Such persons, 
instead of cooking the dinner for a family, would be glad to find 
a dinner ready cooked for eating in the brief space of time 
allotted for the mid-day meal. 

A singular scheme has suggested itself to the mind of a civil 
engineer, Mr. Riddle, for meeting the difficulty above noticed— 
not an improved plan of cookery for women, nor a dining-room 
for men, but a kind of movable commissariat, a supplying of 
hot dinners to industrious families at their own homes. The 
theory is so new that an acceptance of it in full is hardly to be 
expected ; yet it is so suggestive, that many parts of it are likely 
to bear good fruit if carefully studied. The project was first 
submitted, some time ago, to the Food Committee of the Society 
of Arts, and then, at the wish of the Society, developed more 
fully at one of the regular meetings. 

Mr. Riddle starts with the perfectly warrantable assumption 
that provisions can be purchased more cheaply wholesale than 
retail ; that well-planned cooking apparatus, such as those of 
Messrs. Benham, Captain Warren, and Mr. Warriner (instructor 
in army cookery at Aldershott camp), effect a vast saving of fuel 
over any of the common ranges and stoves ; that a few cooks 
can prepare dinners for a large number of persons where the 
organization is good ; and that greater comfort, more cleanliness, 








and less waste may be ensured thereby. His plan does not re- 
late, in the first instance, to the labouring population—he takes 
what may be called the lower grade of the middle class and the 
upper grade of the working class,and proposes to supply them with 
hot dinners in a way that will enable them to economize their time 
in other ways. There are many districts in London almost en- 
tirely occupied by such families—industrious, but not poor ; and 
he supposes from three to four thousand persons in one district 
to be supplied from one establishment. 

Let us imagine the scheme actually carried out, and let us 
speak of it in the present tense. 

A plot of ground is rented nearly in the centre of the district. 
On it is built a structure of iron and glass, with very little brick 
or wood, and all parts easily removable for enlargement or altera- 
tion. The building, say 160 feet by 40, is divided into 16 compart- 
ments, each 20 feet square by 18 feet high. Tramways run along 
the floor, with turntables at intervals, through a broad passage 
with eight compartments on each side of it. Each compartment 
has its assigned purpose—one a meat store, one a vegetable 
store, one a dry goods and grocery store, one a pudding-mixing 
room, three or four cooking rooms, steam engine and boiler 
room, stable, carthouse, harness and fodder room, canister 
cleansing and repairing room, counting-house, manager’s room, 
&c.—all so localized relatively one to another as to obviate con- 
fusion. The establishment buys the food, cooks it, and sends it 
out ; and this order denotes the way in which the operations can 
best be studied. 

The meat, comprising all the usual kinds, is purchased on a 
large scale and sent in fresh every morning, as near as can be in 
joints of 16 Ibs. to 20 lbs. each. The meat store has racks on 
which about a hundred such joints may be placed, each in its 
enamelled iron dish. Little is requisite here to be done ; the dishes 
are quickly supplied inthe proper state for baking, roasting, boiling, 
or steaming, and are conveyed in tin-lined baskets along the tram- 
way to the cooking rooms. Whether some of the joints can be 
advantageously boned before cooking is left as a problem for 
future solution. The room also contains vats for salting beef 
and pickling pork. 

The vegetable store receives its potatoes washed but not 
peeled ; they are simply put into nets to be cooked in their 
jackets, mostly by steaming. The cabbages and greens are 
washed and cut, and, when ready for cooking, are transferred 
to large oblong rectangular baskets lined with tin, and wheeled 
along the tramway to the vegetable cooking room. 

The dry-goods store receives its supplies at stated periods of 
flour, oatmeal, raisins, currants, rice, sugar, treacle, spices, sea- 
sonings, &c. Connected with this grocery store is the pudding 
room, where puddings of various kinds (such as plum, currant, 
suet, plain, treacle, &c.) are mixed. There is here a Stevens’s 
dough-making machine, or a pug-mill, in which rotating beaters 
or knives thoroughly mix up the ingredients quickly and effec- 
tually. The pudding material, when mixed, is put into tins or 
canisters, each with a definite quantity or weight, and covered 
over. These tins of pudding, like the dishes of meat, nets of 
potatoes, and baskets of vegetables, are sent along the tramways 
to the cooking rooms, (Soup is not included in Mr. Riddle’s 
plan, but it could be made so by modifications or extensions of 
the arrangements.) 

The cooking rooms are supplied with the most approved ap- 
paratus for roasting, baking, boiling, steaming, &c. ; in this the 
best is the cheapest in the end, for the best always economizes 
fuel. The potatoes are steamed in nets in their skins. Mr. 
Riddle offers reasons for thinking that the best condition in which 
to serve them to the consumers is mashed ; they pack better in 
tins, and are not so much injured by a little keeping after being 
done as in the whole state. The boiled potatoes are peeled 
by girls, aided by a simple apparatus ; they are sent along the 
tramway to a mashing machine, where they are quickly mashed 
with a little milk and butter, and put into tins of 1lb.,21bs. or 4 lbs. 
each. The cabbages and green vegetables are boiled in vessels 
with double bottoms, the upper one being perforated and mov- 
able. When the boiling is finished the water is drawn off by 
a tap from the space beneath the false bottom ; a pressing 
board or lever squeezes out as much of the moisture as may be 
desirable, the false bottom is raised by means of tackle, and the 
vegetables are cut by guillotine-knives into squares of definite size 
and weight. 

We have now (we may suppose) traced the preparing and 
cooking of hot meats, vegetables, and puddings for some hun- 
dreds of industrious families living in one compact neighbour- 
hood ; we infer that the forenoon is far advanced, and that the 
manager of the establishment has had his eye upon the ap- 
proaching dinner-hour. The puddings require no carving or 
apportioning ; they are.in tins or canisters of definite weight ; 
so are the mashed potatoes, and so are the greens ; but the 
meat is in large joints, and to see what is done with these joints 
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we must follow them to the carving room. Here is a long, 
stout, deal table, with a range of oval openings placed at in- 
tervals ; a flat metal meat dish is placed in each opening, and 
kept hot by steam pipes underneath. Each dish has one cooked 
joint with its gravy, and in front of each stands a carver, 
dextrous in the use of knife and fork. He quickly cuts up the 
joint into slices; an attendant as quickly weighs them on a 
white enamelled scale pan, and puts a definite quantity (1 lb., 
2 Ibs., or 4 lbs.) into a tin, which tin is at once covered and 
sealed by another attendant. Matters are so timed that all the 
carvers and their assistants are at work at once; until, by a 
given hour, hundreds of tins are ready, some containing meat, 
some vegetables, some pudding. 

Dinner is nearly ready, the diners are nearly ready, and we 
have now to trace the conveyance of the dinners to the diners. 
A dinner box is prepared 4 or 5 feet square by 24 feet in height ; 
it is made of japanned iron. ‘This box has twelve compartments 
running from front to back, lined with galvanized iron plate ; 
the mouths of the twelve compartments are closed by an equal 
number of well-fitting doors, lined with felt to keep in the heat. 
Each compartment is to accommodate a row of tins, either all 
of one size, or all containing one kind of food. When quite hot 
this box is filled with cans of food, perhaps 150 of them, and the 
doors closed; it is wheeled along the tramway to a carting-room, 
where it is at once pushed into a vehicle like a Parcels’ Delivery 
cart. Steam is sent into the box at the last moment to main- 
tain the heat of the tins ; the horse is put to, the driver mounts, 
and away go the dinners—probably enough for 300 persons. 
According to the scale of operations, there are carts sufficient to 
carry dinners for a whole neighbourhood. 

So far, we have said nothing concerning the dealings between 
the purveyors and the purchasers. This matter we now enter 
upon. Shopkeepers in the district act as agents, just as they do 
for the Parcels’ Delivery Company. Their number, and the 
mode of paying them for their trouble, are matters easily man- 
aged. Each agent is provided with books of blank tickets. 
Each leaf of the book comprises three repetitions of the same 
ticket, one to be given to the purchaser, one to be sent to the 
central office, and one to be kept by the agent as a voucher, 
The blank form contains space for the entry of various kinds and 
weights of hot cooked and canistered food. Each ticket repre- 
sents one dinner for one family or household. The items are 
entered in pen and ink, and the money paid by the purchaser to 
the agent. Dinners for any number of days may thus be settled 
for at one time. The central office receives a duplicate (or 
rather triplicate) of each ticket, and arranges for the execution 
of the order denoted by it. The driver of each cart is provided 
with a proper list, showing the destination of the several tins 
entrusted to his care; and the marshalling of the route is so 
managed that he may waste as little ground as possible in taking 
his circuit. A “postman’s knock” is to be permitted to him, 
to ensure prompt attention. The back of the cart is opened, 
or, at least, that one compartment of it which contains the tins 
wanted at the moment ; they are quickly taken out, and all made 
snug and tight again ; seeing that it is part of the problem to 
be solved, how far the whole contents of the cart can be main- 
tained at a temperature of 212° F. or so. The receiver of the 
dinner gives up the ticket, which has already been paid for. 
The driver takes away with him the empty tins of the preceding 
day, and stows them in wickerwork receptacles at the top and 
bottom of his cart. Suggestions are made for keeping the tins 
hot for thirty, sixty, or ninety minutes longer by placing them in 
one of the curious Norwegian stoves (or rather boxes) invented 
by M. SGrensen, whereby heat is retained during a surprisingly 
long period without any fire or fuel. But this is a matter left 
for each family to determine. The purveyor’s work is done when 
he has delivered the hot food at the house. Each tin contains 
only one kind of food; and as they range from 1 lb. to 4 lbs. 


‘ each, a dinner can be made up of various combinations, accord- 


ing to the number of members in the family and to the outlay 
which pater or mater may be willing to incur. The felted 
lining of the cart, and the other heat-retaining arrangements, 
are intended to keep all the tins fully hot till the whole delivery 
is completed. The hour of the day is a point to be determined 
for each sub-district. Most out-door artificers in London dine 
at noon: those in sedentary occupations more frequently at 
one o’clock ; as do the vast number of industrial families belong- 
ing to what we have called the lower grade of the middle class, 
of whom, indeed, Mr. Riddle has chiefly thought in arranging 
his plans. 

The prices and profits sketched by the projector we will not 
descant upon here. He thought, invented, and wrote at a 
time when the prices of meat and other articles of food were de- 
cidedly lower than they are at present. According as the plan is 
to be carried out bya companyfor the sake of dividends and profits 
in the usual way ; or by a society or association, simply to reim- 
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burse outlay without making any profit; or by a co-operative 
body where the diners themselves would share anything in 
the way of profit—so would the financial plans be carried out. 
Mr. Riddle’s scheme is independent of these matters, or rather 
could be carried into effect under the operation of any one of 
them. His principle is that a particular service can be rendered 
(say) to a thousand persons more economically and effectually, 
if done by one operation for the whole of them at one time, than 
if the thousand devote each a portion of every day to the work, 
unprofitably spending time and fuel, and producing results 
neither so cleanly nor so wholesome. Habits and customs, old 
usages, and conventionalities, personal likings and dislikings, are 
not easily overcome; it may be that Mr. Riddle’s plan could 
not be carried out completely ; yet it is so suggestive, that part 
of it may be found useful and profitable, even if separated from 
the rest. The subject is a large one. The feeding of the busy 
hive of workers in a busy city is worthy of more systematic 
attention than it usually receives. 


SAFETY WATER TUBE BOILER. 


E have received a prospectus from the Patent Steam 
Boiler Company, formed to work Mr. Root’s patent 
for an improved water-tube boiler. We have ex- 
amined the drawings illustrating the mode of 
construction and setting. The boiler may be 

| briefly described as consisting of a number of tubes 
five inches in diameter, with welded seams and tested to 500 lbs. 
on the square inch. The ends of these tubes are set into cast- 
iron chambers, the latter having something of a U section, one 
of a pair of tubes opening to the lower, while the second com- 
municates with the upper leg of the U. Each chamber has a 
cover secured with two bolts, so that ample facilities are pro- 
vided for cleaning the tubes. A conspicuous advantage about 
this boiler is that all the joints are visible while the boiler is at 
work. With fuel at its present ruinous price, there is a certainty 
that high pressures and extensive degrees of expansion will enter 
largely into use, and for these high pressures, boilers to sustain 
them with safety become very necessary. At the same time 
we must remember that the boiler under notice, in common 
with all boilers constructed on a similar principle, is somewhat 
expensive to set, as compared with self-contained boilers, and 
demands the attention of a more skilled class of men than do 
boilers of the ordinary cylindrical type. In other respects, we 
consider the Root boiler is one promising to give satisfaction 
to those who may adopt it. The sets of tubes are built intoa 
kind of brick oven, and are set on a considerable slope to secure 
ample water circulation. 








LORD BRABAZON’S REPORT ON THE INDUSTRIAL 
CONDITION OF FRANCE, 


(Conclusion.) 


AEN (population 41,500).—Lace is here manufac- 
tured. The whole district along the sea-shore as 
far as Cherbourg is devoted to this industry. The 
work, which consists of large, coarse thread lace, 
black Chantilly, light blondes for French con- 
sumption, heavy blondes (black and white) for 

exportation to the Spanish Republics of South America, is ex- 

clusively executed by women of all ages. It is calculated that 

70,000 women are occupied in this manufacture at Caen and 

Bayeux. The result of this employment, which enables the 

female portion of the family materially to increase the contents 

of the common purse, is a very generally distributed amount of 
comfort. The standard of morality is high. The population, 
male and female, are religiously inclined. 

Calais—The climate is eminently healthy, with the exception 
of a marshy district a few miles inland, where ague is sometimes 
prevalent, the inhabitants of which district are entirely country 
labourers. The trade is almost entirely confined to lace or tulle, 
employing a large number of English. There are also flax fac- 
tories, chiefly employing Scotch and Irish. The quality of the 
work in the lace trade is, of necessity, good. The workmen 
employed in this trade are decidedly competent, and take a pride 
in their work. They are paid according to the quality of their 
work and steadiness in their business, careless or unscrupulous 
workmen rarely remaining in their situations. Skill and trust- 
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worthiness must therefore influence the rate of wages, which 
varies as much as from 30/. to 70/. per week (£1 45. to £2 165.), 
and is regulated entirely by work done. The hours, too, vary 
considerably. When the trade is active the machines are at 
work day and night; in average seasons, only during the day ; 
and at certain times known as the morte sazson, that is, the 
autumn, only during a part of the day. There are no cotton 
manufactories in the neighbourhood. Her Majesty’s Consul 
considers that a shilling would buy more in England than its 
equivalent would purchase there at the present time. 

Dunkirk (population 33,000).— May be considered a healthy 
town. It is, as French towns go, well drained and ventilated. 
Messrs. Dickson and Co., large flax-spinners, have built houses 
adjoining their workshops for the men they employ. Hours of 
labour, twelve. Wages vary from 1/7 50 c¢.to 7 /r a day 
(1s. 23d. to 55. 74d.). 

Elbeuf.—This town, which holds such a prominent place in 
the manufacture of cloth, contains from 9,000 to 10,000 workmen 
permanently residing within its limits—about 20,000 altogether, 
counting the floating population. The value of the manufactures 
of this town amounted in 1858 to 85,000,000 /r. (£3,400,000). 
The fact that the number of workmen employed for the last half 
century has not altered is worthy of notice, although the pro- 
duction has so enormously increased. Thus, if we take, for the 
sake of comparison, the years 1804 and 1853, that is to say,a 
year in which all the work was executed by hand, and a year in 
which machinery was employed, it will be found that the same 
number of men were employed, notwithstanding the difference 
in the amount produced. 

In 1804, 15,500 pieces of cloth were manufactured, whilst in 
1853, 82,000 pieces were made. In 1804, three kinds of cloth 
were made, the average price of which was 24 /r. the metre. 
In 1853, the action of machinery had reduced the average price 
to 12 /r. the metre. The cloth manufactured in 1853 for 12/7. 
was superior to the cloth which in 1804 sold for 20/7. The 
wages of the workmen in 1804 was 1 /”. 20 ¢. (11}d.) a day; 
women, 75 ¢. (74d.); children, 20 to 30 ¢. (12d. to 27¢.). In 1853, 
the average had risen to 2/7”. 75 c. (25. 23d.) for men, 1/7. 75 ¢. 
(1s. 43d.) for women, and children go c. (83d.) 

To obtain a true appreciation of this great increase of wages, 
it must be remembered that the price of food rose at the same 
time; but, even taking this into consideration, the rate of wages 
paid in the latter year was one-fourth higher than in the former. 
The relations between master and workmen are none of the best. 
Unfortunately, this has always been the case, and is carried to 
such a length by the workmen, that several philanthropic mas- 
ters, who have endeavoured to ameliorate their condition, have 
been obliged to desist from their efforts, in consequence of the 
insuperable obstacles they have encountered. For instance, a 
manufacturer, during a period of dearth, bought at Havre a large 
quantity of provisions, with the intention of re-selling them to his 
workmen at a low rate. He was, however, obliged to renounce 
his scheme, in consequence of the workmen imagining it was a 
pretext for making money out of their misery. Until lately the 
lodging-houses, in which the workpeople resided who came from 
the country, and who returned every Wednesday and Saturday, 
were a national scandal. Both sexes mingled indiscriminately 
together in large houses containing 4o to 50 rooms. A great 
change for the better has taken place within the last few years, 
but there is still much room for improvement. 

Flers.—30,000 workmen are here employed in the manufacture 
of cotton and woollen fabrics and thread. The work is done 
principally at home, and the highest ambition of each family is 
to buy with the profits of their work another plot of ground. 
They are very moral, and the priests have an influence over them 
for good—a rare occurrence among French artizans. The work- 
men and their employers live on very good terms, and they 
unite the labours of the artizan with those of the agriculturist. 

Laigle.—In this district very many industries are to be met 
with. Some, such as glove-making, employ women exclusively ; 
others, like the manufacture of pins, which requires physical 
force, are exclusively male employments. This last manufacture 


requires a series of operations appropriate to all ages ; but as 
each division is in itself light and easy, it is badly paid. Thus, 


the operation of heading the pins is remunerated at the rate of 
from 50 to 75 c. (5¢. to 73d.) per 12,000; and this operation 
requires three or four motions of the body, in which not only the 
hand plays a part, but also the right foot. 

Fitting the pins into the papers prepared to receive them 
is also paid at the low rate of 25 to 30 ¢. (24d. to 3d.) per 
12,000 ; but as such light work is divided amongst the whole 
family—men, women, and children taking their share—their 
combined gains are sufficient to provide for all their wants, which 
are not numerous. There is no doubt that, as far as Normandy 
is concerned, the standard of morality is much higher amongst 
those workmen who carry on their trade in their own houses 
than amongst those employed in the factories. 
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Louviers.—A town devoted, like Elbceuf, to the cloth industry; 
but it has the advantage over it in the possession of water-power. 
The morals of the working class are very loose; a girl who has 
become a mother does not attempt to conceal her misfortune, 
nor does it hinder her from obtaining a husband. Education is 
backward here, and few of the working class can read. 

Lille.-—This is a very large centre of industry—the cotton- 
spinners alone amounting to 7,000 or 8,000 in number. The 
population of the town is over 154,000, and the inhabitants are 
chiefly engaged in the manufacture of lace, tulle, and cotton 
fabrics. The climate, like that of Calais and Dunkirk, is very 
similar to that of England. Men earn from 2 /” 50 c¢. to 
3 fr. 25 ¢. (25. 1d. to 2s. 9d.) a day, and the women 2s. 1d, 
working twelve hours. In the cotton-mills wages average 
from 1s. 1od@. to, sometimes, but rarely, 2s. 11d. a day. The 
workmen here and in the neighbourhood very much resemble 
their fellow workmen in England. They are fond of associating 
together ; this is perhaps partly due to the climate, which is not 
unlike our own. In the winter fogs and rain prevail ; and the 
absence of boulevards and pleasant suburbs, chiefly owing to the 
fortifications, cause the men to seek their amusements and society 
among their comrades within doors. Several Mutual Aid Societies 
have existed at Lille for some years. From a report presented 
to the Chamber of Commerce at Lille, it appears that in 1849 
there were 100 of these societies, composed of from 30 to 120 
members each. Many of these societies meet in public-houses, 
and it is often the custom for workmen belonging to particular 
establishments to pay the proprietor of a favourite public-house 
a halfpenny a week for the right of meeting there as often as they 
choose, without being obliged to take refreshments ; in fact, to 
establish a permanent club. Many of these societies advance 
money to their members, but at a very high rate of interest—at 
65 per cent. At the end of the year the amount realized by the 
interest thus obtained is divided amongst the members, but not 
in an equal ratio, those who have not borrowed any money 
during the year receiving a higher dividend. 

As may have been perceived from the foregoing remarks, the 
Lillois are an independent, active, and intelligent race, though, 
unhappily, there exists among them a lamentable want of confi- 
dence in their employers. The two classes whose interests should 
be identical live apart in jealous distrust. 

This is not the case in all the towns of the north ; for instance, 
St. Quentin, where there are numerous manufactories of the same 
character, is remarkably free from all ill-feeling of this nature, 
though, on the other hand, the working classes there are less 
provident, and much more addicted to drunkenness. 

Paris.—As Mr. Malet has entered in his report so fully into 
the condition of the working classes in this city, and has sup- 
ported his statements with the most elaborate statistics, I shall 
confine myself to giving here a table of the present price of pro- 
visions ; and shall only remark that Paris is not, in the proper 
sense of the term, a manufacturing city, and that its production 
principally consists of those small objects of ornament and luxury 
usually termed “ articles de Paris.” 





Articles. 











French. | English. 
rc | £ & a, 
Bread, rst quality per 4 kilo. © 45 0 0 4 
= end ,, ; Ba O 25 | © Oo 2 
Meat— | 
Beef, rst quality t kilo. | 20 | or 8 
9” 2nc ” ” I 7O | oO I 44 
i “ I 50 o 23 
Veal, 1st quality s ato | o 2 x 
is SOE is 2 20 © 1 94 
SO os 8 ‘ 2 0 or 7 
Mutton, rst quality . is 2 20 o @ g 
3 ee eas! ; . ° ; a 2990.1) oc 
on andl, é . é ; an I 40 o 2 9 
Fillet of beef ” 5s «6 © 40 
Rumpsteak ¥ 36 o 2 6 
Butter, rst quality 4 kilo. sf fies d 
99 2n ” ” 2 20 be ae 
Pe ~~ a > fete 
a ae ie I 35 o 2 2 
Milk ; litre © 40 eo 3 
Cream . * Io oo Qg 
Sugar, rst quality $ kilo. o 80 oo 8 
» and ,, » | © 95 oo 7 
na 3rd ; Pe | © 70 0 Oo 7 
Coffee ist quality ns 2 40 o 1m 
99 2nc ” . . . . . ” | 2 20 o 110 
ms ae - 2 0 eo «8 
ee - t 80 o x 6 
Tea, 1st quality - 8 o o 6 6 
: SOE xs ; . . ‘ 3 a 6 oO e 5 6 
oo | ED + a » eo 3% 
Candles, rst quality be I 50 a oe | 
ne 2nc * ; . ; ° ee z 40 o x 
as 3rd Sg, a x 30 o 4s 
= gh. ss ‘> I 25 oz °0 
Lamp oil, rst quality ee r 80 o 1 st 
a end ,, a a 1 60 6 = @ 
Firewood per 1,000 kilos. Jo o 216 0 
Coal . ° ‘ . . : ” 60 oO 280 
Coke . - ¥ . . ° ” 60 Oo 280 
Wine . ‘ ; : . . . per litre | 50c. to joc. 
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Oissel.—The wages here are— 


Fy. és Fy. on 
Men , ‘ ; ‘ 3 otos5 o 
Women . ; r 50 , 3 Oo 
Youths and girls ‘ t 2 = 35 
Children . : : o 7%. ft @ 





Unless possessing some special qualification or aptitude, or 
| extraordinary ability, which would raise him above the average 
| of his class, the English workman would probably find both his 

wages and expenses from Ioto 15 per cent. less than in England, 
| working eleven hours a day, and he would gain no corresponding 
| advantages for leaving his native country. In general, the 
| workmen care little about their work, and are more indifferent 
to their real interests and credit than Englishmen. Their 





ignorance is the principal cause of this. 

Rouen.—The most important commercial centre of Nor- 
mandy is the principal seat of the cotton industry in this district. 
In the direction of St. Sever and Sotteville the plain is covered 
with large manufactories. On the other side of the city the 
| narrow valley of Deville is crowded with factories, and unites 
the city to the industrious suburb of Bolbec. Here is to be 
| found one of the largest cotton factories in the country. In the 

principal establishments the number of hands employed vary 
from 200 to 500. Although the woollen industry employs 
fewer hands in the department of the Seine Inférieure than that 
of cotton, still the workmen employed form quite a little city at 
Elbceuf. Factories devoted to this industry are to be found in 
different parts, especially at the gates of Rouen, in the valley of 
Darnetal. The flax-spinning industry, which seemed at one 
time to promise well, has not flourished in the Seine Inférieure 
in the same degree as in the department of the Nord, the 
material produced being of an inferior quality, and, secondly, 
the treatment of the flax-steeping, peeling, &c., is not so 
thoroughly understood. Flax-spinning has consequently emi- 
grated in a great measure to Lille. The education of the 
workmen at Rouen is at a very low ebb; family ties are very 
little respected ; the wife is looked upon more as a servant than 
a companion, and it is not an uncommon thing to find a man 
who has lived for two or three years with a woman deserting 
her in order to live with another, who, with her children, will be 
deserted in her turn. 

It would be unnecessary to mention this if such scandals 
were not looked upon with indifference by the working class. 
On the other hand, the strictest honesty in all other branches of 
life is to be met with. In the workshop the oldest artizan is 
given the nickname of “curé,” and, by a tacit understanding 
amongst the workmen, is endowed with a certain authority over 
the others within its precincts. For instance, he can inflict 
fines for any dereliction of duty, or of the rules drawn up by 
the workmen themselves, or, in extreme cases, he has the power 
of excommunicating the culprit from the society of his fellows 
within and without the workshop—what we should call sending 
a man to Coventry, in French slang, “ couper le ventre.” 

The cost of provisions at Rouen is as follows : 

d, 
Meat . : ‘ : . Io a-pound. 
Milk. : . ‘ s 2 the lte 
Bread . : , . 4% the kilogramme. 


Cider, which is generally drunk when mixed with water, is 
sold for 16 fy. the 100 litres. Pure cider would naturally cost 
double the amount. Potatoes, about the same price as in 
England. “ Triest,” a mixture of vegetables and meat, is much 
eaten. A portion costs 2d. 

The price of wages is as follows :—Fitters in engineering 
| works get 3s. 6d. to 4s. 9d.aday. Turners, the same. Smiths 
working steam-hammers, 6s.a day. Ironmoulders, from 45. to 
5s.aday. “Monteurs,” being better educated and of rather a 
| superior class, get 7d. to 8¢. an hour. The English workmen 
| who come out to Rouen, although appreciated by the employers 
| of labour, do not, as a rule, remain long, as the life and food do 
| not suitthem. They are paid one-third higher than the natives, 
but it is acknowledged that they do double the amount of work. 
The want of the system of apprenticeship here tends to inferior 
| workmanship; and the employers do not speak very highly of 
| the amount of talent shown by their men, nor of their evincing 

much pride in their work. The hours of work vary from eleven 
to twelve hours in the town, in the country they are nearly 
always twelve. In Paris alone they are ten, but they are scarcely 
ever ten elsewhere, except in cases where the business is in the 
hands of a company who are spending money which is not 
their own. All firms who work for themselves work for eleven, 
or, more generally, twelve hours. At the manufacturing town of 
Bolbec, in the neighbourhood, where there are several large 
capitalists, the men work for eleven hours only ; and the system 
adopted there by these employers of endeavouring to better the 














condition of their workmen seems to have answered in making 
them more settled, and to have improved the whole tone of their 
character ; they evince more pride in their work, and thus repay 
their employer by attending to his interests, whilst their whole 
moraée is raised ; but this would hardly be possible in a large 
town where the proprietors did not all agree to act in concert in 
the matter. 

Valenciennes has almost entirely ceased to produce the lace 
which bears its name. The workmen who make the real Valen- 
ciennes lace gain 1 /”. 30¢. (1s.0}d¢.) a day ; those who make the 
imitation, as is made in Belgium, earn I /r. 50 ¢. (1s. 23d.) for 
twelve hours’ work. The workers in coarse lace gain 1/™ 
25 c. (1s.) The large coal-fields in the neighbourhood in what 
is called the Bassin de Valenciennes supply three-fourths of 
the coal obtained in the whole of France, and concentrate in 
this district a large mining population, which numbered in 1864 
nearly 17,000 hands. The yield the year before was over 
3,000,000 tons of coal. 


The North-Eastern Division 


ranks as second in the richness of its agriculture. It comprises 
the ancient provinces of Champagne, Burgundy, Franche-Comté, 
and, till last year, Alsace and Lorraine. Before the annexation 
of the latter it contained the fifteen Departments, as given in the 
following table ; now a portion of the Departments of Meurthe 
and Moselle must be deducted, also the whole nearly of Haut 
Rhin and the Bas Rhin, which have so recently been incorpo- 
rated into the German Empire, 





Departments. Population, 


















Total 219,119,490 } 5,628 


48,764,779 


| Receipts in 1857. 1866. 
ee | conten 
| Francs. | 
Ardennes. 13,546,653 j 
Aube | 11,392,072 | 
Marne . . . ; ; 17,071,071 | 
Yonne. : ; : : a 12,639,781 | 
Cote d’Or ° ; . ; « | 17,148,999 
Doubs 7 : oe 11,998,921 
Jura ' : ‘ — 11,460,842 298,477 
Haute Sadne : , ‘ | 10,213,848 317,706 
Meuse. . ° . . 11,660,918 301,653 
Haute Marne . . . . 10,077,926 259,096 
§ Moselle ‘ : : 17;979,457 452,157 
? Meurthe ° ' ‘ 38,go2 428,387 
Vosges. . ‘ ‘ 418,998 
§ Haut Rhin : ; < 2 
VU Bas Rhin ; k : | 





The above table gives the amount of taxation raised in this 
district in 1857. 5,500,000 inhabitants instead of 10,000,000, 
and 219,000,000 fr. (equal to nearly {£9,000,000) instead of 
690,000,000 /r. (£28,000,000)—such is the difference in popula- 
tion and riches between this region and the first. Its physical 
character is also entirely different. Instead of great plains, 
which slope gradually to the sea, it is composed of a mass of 
mountains crossing each other in every direction, some of them 
attaining moderate altitudes. There are few towns. Forests 
are abundant ; and it is peopled by an industrious race, who 
make up by their indefatigable exertions for the poverty of the 
soil. 

Champagne (Campania, the Country of Plains) is the least 
mountainous part of the district; nevertheless, it is the least 
productive of all. The portion of it which forms the Depart- 
ment of Ardennes was formerly an immense forest, and the soil 
to this day is so arid that all vegetation, as well as animal life, 
is dwarfed there. The only animals are sheep. They reckon 
one toa hectare. There are a few places where fertile spots are 
to be found—at the foot of the Plateau de Langres, where the 
Marne, Saéne, and Meuse find their sources, and the banks of 
the Seine, the Aube, the Aisne, the Meuse, and the Marne, may 
be mentioned as the richest as regards cultivation. The prin- 
cipal branch of agriculture, it is needless to say, is the culture of 
the vine. 

The 60,000 hectares in the four Departments of Champagne 
which are devoted to the vine yield annually a produce of 
£240,000. 

The Department of the Aube is the least given to industry, on 
account of being the nearest to Paris. 

The town of Troyes, possessing over 30,000 inhabitants, must 
be excepted, as it possesses a thriving trade in hosiery. The 
people are very thrifty and well-to-do in the neighbourhood. 
Peasants may often be found in the country possessing 100 and 
200 hectares, bought with their penny savings. 

The rural organization of Champagne is peculiar ; the lack of 
water-supply has been the cause of the inhabitants being grouped 
together in villages, often at a great distance from each other. 
Possibly the necessity of mutual defence may have originated 
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this system ; but it is one adverse to the interests of culture, since 
the farm lands situated at remote distances are of far less value 
and much less productive than those nearer the centres of popu- 
lation, owing to the difficulties of transport, while those near at 
hand are extremely valuable. The ancient Province of Burgundy 
comprises the four Departments of Sadne-et-Loire, Ain, Cote 
d’Or, and Yonne. The two latter are as poor as the Champagne 
district. Wine here, as in Champagne, forms the great riches of 
the country ; but the district has passed through a crisis of late 
years, which threatened at one time to ruin the whole of the 
| Burgundy vine culture. The growers introduced a vine which, 
| though more productive and larger, was of a coarser quality ; 
and the wines of the South of France have of late much entered 
into competition with those of Burgundy in the Paris market. 
Franche-Comté is more mountainous than either of the pre- 
ceding provinces, half of it being composed of the range of the 
Jura, and almost entirely Alpine in its character and in its pro- 
ducts, cheese and butter being the principal ones. The people 
share many characteristics in common with the Swiss—spending 
their long winters in the practice of sedentary occupations, and 
the summer tending their cattle, in garnering their small harvests 
of corn, and in the making of cheese. Doubs and Haute Sadne 
are also in this division; the latter is much subject to inundation, 
and it is calculated that the inhabitants regularly lose one crop 
of hay out of three, which is carried away by the floods of the 
{ Saone. The average wages of agricultural labourers, which, in 
| the north-west, amount to 2/7. a day (Is. 74d.), only reach 1/7. 
Soc. in the north-east (1s. 23¢.), and not even always to as much 
as that. 
Auxerre, the capital of the Department of the Yonne, situated 
in the Burgundy wine country, contains a population of 15,119. 
There are four manufactories of tallow, and one of Roman cement. 
| The average wages paid to the workmen in these establishments 
| 





vary from Is. 74d. to 3s. 23d. per day. ; 
Chalons-sur-Marne.—With the exception of a glass manu- 
factory and two stocking manufactories, which employ a number 
| | of women, there are no great industrial establishments here. 
| The hodmen get from 2/7. 50¢. (25.) to 3/7. (25. 43d.) a day. 
The bricklayers, from 3/% 5oc. (25. 93d.) to 5/7. (45.) a day. The 
last prices are the same as in the spinning-factories in the little 
town of Suippes, twenty kilometres from Chalons. 
Unfortunately, the lodgings are of a very low character, damp, 
and unhealthy. They cost, unfurnished, from £6 to £8 a year 
for a family of four persons. The climate is healthy. The 
average temperature varies between go® Fah. in the summer 
| and 15° Fah, in the winter, the average lying between 50° Fah. 
| and 60° Fah. Coal costs 4/7. (3s. 29d.) to 4/7. 506. (35. 744.) 
the 100 kilogrammes (1 cwt. 3 qrs. 24 lbs. 7 0z.). 
The following is the present price of food :— 





Ss a 
Bread : ; o 4% the kilo. (2 lbs. 31 0z.) 
Meat . r I 7% as “ 
Butter . 2 4} ie ‘i 
Eggs . : : o 1 each. 
Potatoes. ‘ o 2£ the kilo. 
Bacon - ‘ I 7% a 
Wine : o 43 the litre (13 imp. pint). 
Beer . o 2¢ ‘6 ‘ 





Lons le Saulnier.—Cheese and wine are the staple products of 
this district. A salt mine, employing 150 hands, gives work to 
the population. A mechanic, in proportion to his skill and 
strength, can earn from Is. 1ofd. to 25. 93d. a day. Masons, 
carpenters, blacksmiths, &c., gain about 4/7”. or 5/7. (3s. 23d. or 
4s.) for a day’s work of twelve hours. Lodgings, consisting of 
single rooms, cost from £2 to £3 4s. Workmen sometimes live 
en pension for £1 125. to £2 a month, but many find it cheaper 
to live at home. The climate is a temperate one. 

| Nancy.—The wages here are very low, and workmen are 
| | obliged to live with the greatest economy. 

Mechanics, for instance, who are the most numerous class 
here, only gain from 1s. 75¢@. to 2s,a day. The best only get 
from 2s. 43d. to 3s. 23d. The skilled workman only receives 
3s. 23d. per diem. Beyond these, higher wages are only given 
for piece-work to workmen employed in special branches of 
industry in large establishments. These can live well on their 
earnings. Miners, puddlers, plate-rollers, casters, and me- 
chanics can get on, and even live well, if they are sensible men, 
and economically disposed. ‘The embroiderers and the lace 
workers of Mirecourt, who number, the former about 40,000 
workwomen, the second about 25,000, are very badly paid. In 
1852 the lace workers of Mirecourt complained that their daily 
labour of twenty hours only produced 35 ¢. to 4o c. (33d. to 
34¢.), whilst formerly they gained from 73d. to g7@. This is 
most likely exaggerated, but still it is too true that their wages 
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are insufficient. The origin of this is that the employer is not 
acquainted with his workpeople, but gives the work to a middle- 
man (entrepreneur), who, in his turn, hands it over to the actual 
workers. Naturally, the object of the middleman is to obtain as 
high a price as he can from the employer, and to make the 
workwoman accept the work at the lowest rate. The work- 
woman is also entirely dependent on the middleman, who often 
keeps back part of the wages on the pretext of bad workman- 
ship or delay. 

Rheins is indebted to the manufacture of wool for its impor- 
tant industrial position. It holds the first rank in the amount 
of production. 30,000 to 40,000 workmen are employed in this 
branch of industry. Since the introduction of steam carding 
the workmen employed in this Department have suffered con- 
siderably. Whilst an industrious workman requires an assistant 
to enable him to card by hand in the year 325 to 350 kilo- 
grammes, the machine can prepare 15,000 to 20,000 in the same 
time. Formerly acarder could earn 300 /” (£12), a year, a sum 
insufficient to support him comfortably, but now he cannot even 
earn that. Carding by hand was paid in 1860 at the rate of 
1/7, 50 ¢ (1s. 23@.) per kilogramme. As it is impossible for a 
man unaided to card a kilogramme per day, his wages, calcu- 
lated at that rate, cannot be reckoned at more than 1/7” Io ¢. 
per day (1o03¢.), and from that certain expenses have to be 
deducted, such as heating the combs, oiling the wool, &c., 
which are defrayed by the workmen themselves, and which 
amount to at least 20 c. (14¢.); consequently the day’s work 
would bring in only 90 ¢. (83¢.) Added to this, there is not 
work enough for all hands, and the workman is often driven 
from one manufactory to another in search of work. He can 
only count on 250 days’ work in the year; consequently, the 
amount of his receipts would be reduced to 225 /r. per annum 
(£9). Now, supposing at Rheims, where lodgings are very 
dear, he could manage to lodge himself for 75 /r. (£3), only 
150 /. (£6) would remain ; that is to say, less than 42 c. a day. 
Should the workman be married, and his wife work with him, 
his wages would be increased by a fourth, or by a third if he 
has a young child working with him; but the three together 
would have to live for 50 c. to 60 c. per day (43d. to 53d.) 
Taking the average of all the industries in Rheims, by hand as 
well as by machinery, the income of the artizan in 1860 was 
500 fr. (420). If we separate those who work by hand from 
those who work with the aid of machinery, it will be found that 
the former earned 400 /”. per year (£16), and the latter 600 /”. 


(£24). 
The Western Division 
contains fourteen Departments, and though more thickly popu- 


lated-than the last, the annexed table shows that it is not so 
productive. 














Departments. Receipts in 1857. Population. 
Francs. 
Indre et Loire 11,862,378 325,193 
Mayenne 10,595,920 367,855 
a 14,403,075 463,319 
Marne et Loire . 17,002,496 $32,325 
Ille et Vilaine . : 16,265,925 592,609 
Cotes du Nord . . . 13,066,735 641,210 
Finisterre 16,177,210 662,485 
Morbihan 11,048,732 501,084 
Loire Inférieure 48,533,583 598,598 
Vendée . 9,887,813 404,473 
Deux Sevres 8,333,005 333,155 
Vienne 9,014,444 324,527 
Charente . . . . . . 11,261,808 378,218 
Charente Inférieure ’ . " > | 17,177,765 479,559 
Total . ° . 214,630,889 6,574,610 
8,585,235 








Before the Revolution of 1789 it ranked second in point of 
richness, but since that time, the third. One of the most 
prosperous portions of France before that time, possessing a 
simple-minded population, contented enough to be averse to 
political innovations, it, unfortunately for its own advancement, 
adhered to the principles of the ancien régime, and thus 
laying itself open to the horrors of civil war at that time, it has 
since subsided into a state of stunned indifference and apathy, 
from which it is slow in recovering, The climate is very mild, 
and the winter can scarcely be called winter at all ; the temper- 
ing effect of the Atlantic Ocean, combined with damp, rendering 
it exceedingly favourable to vegetation. In the south the vine 
flourishes, whilst in the north, the plains, which have been 
rescued from the sea almost entirely by the hand of man, are 
very productive, being sold for £400 a hectare, and have in 
some places all the appearance of a garden—so much so that it 
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has been named the Garden of France. Since the railway has, 
of late years, penetrated to these remote regions, many rich 
Parisians have bought properties there, which will tend very 
much to raise the value of the soil. It is here that may be 
found the nearest approach to the “ country gentleman” which 
exists in France. A French writer has said of it, “ Un gentil- 
homme campagnard du Yorkshire ne s’y trouverait pas sensible- 
ment dépaysé.” The northernmost part of this district comprises 
the ancient province of Brittany, the poorest in appearance of 
the whole ; but the Breton peasant often conceals under his 
economical mode of living a very well-to-do existence, and 
not unfrequently has a large bag full of money in his trunk. 
When the old coinage was altered, and the money called in 
throughout France, it was Brittany which furnished the greatest 
amount. 

Their cattle are a great source of wealth to them here ; though 
small in size they are large in numbers, and the butter salted is 
a great article of food and of general consumption. Horses, 
too, are bred in great numbers, but sheep are scarce. The 
harvests are in general very good, but the natives do not con- 
sume their corn themselves, preferring to turn it into gold, and 
to live upon their * d/¢ xoir,’ buckwheat, and sarrasine, from 
which they make a sort of potage ; and in different forms it is 
the general diet of the whole population. It grows abundantly 
in the poorest of soil, and seems peculiarly suited to this damp 
climate, where the average of heat and cold differs less than in 
most other climates. 

Flax is also grown here in great quantities. 

In the Charente district, which is rendered so prosperous by 
the trade in cognac, the vines cover 200,000 hectares, yielding 
yearly 75,000,000 of francs. 

This is now the part of France, since the cession of the Rhine 
Provinces, which is the most subdivided into parcels and plots. 
The enormous prices given, and the profit which is made upon 
cognac, leads to all sorts of fraud, and the manufacture and 
sale of inferior spirit. The best quality of all reaches to the 
price of £20 a hectolitre, z.e. 22 gallons. 

The average pay of a labourer in this western district was, 
in 1860, on the whole, rather lower than in the north-eastern 
one. ‘The average was I /. 25 ¢. (or Is.), in some remote places 
only 1/7. (or 9$@.) This is caused in great measure by the pre- 
ponderance of the rural population in these parts. 

Vannes.—There are no large factories in this arrondissement, 
and no inducement for foreign workmen to go there. Only one 
large ironfoundry “de 1ére fusion,” fifteen miles distant from 
Vannes, exists, which is supplied with workmen from the 
neighbourhood. 

Another one, “ de 2éme fusion,” has just been built close to the 
town, but no foreign workmen will find employment there at 
present. If the workman’s pay in England is higher, it is because 
he possesses greater muscular strength, which he could not 
maintain on the poor Breton fare. 

The price of bread is 35 ¢. to 40 ¢c. the kilogramme (33d. to 
34a. for 2 lbs. 34 0z.) ; that of meat (beef or veal), 1/*. 40. the 
kilogramme (Is. 14d.). 

The common beverage of the country is cider (which fails this 
year) ; white and red wines are also to be obtained, but they are 
bad. The cheapest brandy costs 114d. for 1°76 imperial pint. 

The climate is mild, with a prevalence of westerly wind. The 
thermometer never descends below 26° Fahrenheit, or rises above 
97° Fahrenheit. Storms, with thunder and lightning in the 
winter, are the peculiarity of the climate of Brittany. 

Niort——The principal industry here is the manufacture of 
shammy leather and gloves for the army, horsehair and pigs’ 
bristles for making brushes, and some manufactories of colza 
oil. 

The country is more agricultural than manufacturing, and 
corn, wine and brandy are a good deal traded in. 

Wages of simple mechanics may be rated at from 2/7 Soc. 
(2s.) to 3/7. (2s. 43d.) a day. Workmen by the piece, or those 
possessing special qualifications, easily get 4 /”. or 5 /r. a day 
(35. 23d. to 4s.). Meat costs 1 fr. 60¢. to 1/7. go. (18. 33d. 
to Is. 61d.) the kilogramme. Wine, 50 /”. to 60/*. (£2 to £2 8s.) 
for 50 gallons. Vegetables are very cheap. Butter, 1/%. 254 to 
I fr. 50¢. (1s. to 1s. 23a.) the pound. Fowls are abundant. 

The summers are sometimes very hot, but the winter is 
seldom very severe. The town is healthy, and workmen can 
get _ lodgings at 90/7. (£3 12s.) a year. The water is very 
good. 


The South-Eastern Division. 


Though less thickly populated than the western one, is, never- 
theless, the more productive of the two. Counting the Island 
of Corsica as one, it may be said to comprise 15 Depart- 
ments :— 
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Departments. Receipts in 2857 Population. 
| francs. 

| Sadneet Loire . . | 17,815,852 600,006 
|} Ain . - ° : . ‘ ° | 9,919,500 371,043 
| Rhone } 371575,820 678,648 
| Loire . | 15,846,770 537,108 
Isére . 16,822,788 581,386 
Ardéche 7,431,934 387,174 

| Drome ‘ 9,325,192 324,231 
| Hautes Alpes 3,143,251 122,117 
Vaucluse 8,753,974 266,091 

| Gard. 16,040, 70g 429,747 
| Hérault . 18.259,297 427,245 
| Basses Alpes 395791239 143,000 
Bouches du Rhone 72,176,654 547,903 
| Var. : : , ‘ . | 15,283,532 308,550 
| Corsica | 2,357,274 259,861 
Total | 254,331,846 5,984,710 

|  £20,173,273 


| —— - — 


| The two largest towns of France after Paris, viz, Lyons and 
Marseilles, as well as the military port of Toulon, are also 
situated within its limits. 

The valley of the Rhone, a highway of navigation not inferior 
to the Loire, carries the riches of commerce far into the heart of 
the country, and gives an impetus to trade and circulation. 

At the junction of the Sadne and the Rhone we find the town 
of Lyons situated, in point of size and commerce one of the 

most important towns of France, containing 300,000 inhabitants. 

Between this and St. Etienne was constructed the first line of 
| railway in France. 

In the central part of this south-eastern division’the rivers 
| Loire, Saéne, and Rhone, cannot fail to act beneficially in pro- 
| moting intercourse and civilization among the inhabitants. In 

the more southern part, among the mountainous regions of the 

Ardéches and Cevennes, the cultivation of the mulberry, for the 
production and rearing of the silkworm, is a great branch of 
industry, the climate there being especially favourable to both 
the insect and the tree; a plantation of mulberries has been 
known to be worth £1,600a hectare. It is from hence, of course, 
that Lyons is furnished with the material for its silk manufacture. 
This country is very liable to inundations, and should the myste- 
rious disease among the silkworms, which declared itself first in 
1854, and which they seem inclined to attribute, for want of a better 
reason, to the increased dampness of the spring, be prolonged, 
it will be a subject of the greatest distress to the inhabitants, 
who have no other method of gaining a livelihood. By means 
of irrigation in the neighbourhood, Avignon has been increased 
in wealth by the introduction of the cultivation of the olive and 
the madder, which latter has opened up a new line of industry. 

The vines in Hérault are even more extensively cultivated than 
in the Gironde and Charente districts. 

Cette.-—Employs 3,000 hands in the manufacture of wines and 
500 in the fabrication of machinery. ‘The average daily wages 
in these two employments in 1860 was 3 /”. 50 ¢. per day (25. 9§@.). 
Living is dear, consequently does not represent high pay. ; 

St. Etienne-—The following table gives the price of provi- 
sions at St. Etienne at the present moment :— 


PRICES AT ST. ETIENNE. 





| 
100 kilogrammes (1 cwt. 3 qrs 
24 lbs., or 220 lbs.) 


| 





& | 


c — * 

Wheat . ‘ ‘ 26 50 : 26 
Rye . ‘ ‘ 13 o | O14 4 
Rarley ‘ 20 50 | o16 4 
Oats . > . ; ‘ 20 50 | o16 4 
Peas . ‘ 3 ‘ ; 32 © | : se 
Lentils : a ; 50 0 | 200 
Beans . : , : : 27. 0 | :-* | 
Potatoes. : é f 6 50 °o 5 9 
Flour . ‘. ‘ 40 0 112 0 
Bread, white ‘ ‘ ; 50 0 200 
» brown . . 45 © 116 o 
» black 34. («0 | Re a4 

The kilogramme. The kilogramme. 

Beef . : ; . , I go | ot 6 
Veal ° ° 1 80 or s5 
Mutton . i . . | I go o 1 6 
Pork : 1 60 | en 3 





Lyons.—Contains about 300 manufactories of silk, and as 
several are in the hands of partners, the manufacturers number 
from about 450to 500. About three-fifths of the production is for 
the foreign market. There are 70,000 looms at work, employing 
175,000 hands. In 1860 the wages paid were at the rate of 80 ¢. 
a metre (73d. per 1f yards). ‘The weaver can make a little more 
than 4 metres a day, working from 5 in the morning until 10 at 
night, which brought in 3 /*. 50 ¢. (25. 93@.). 1/7. 75 ¢. (IS. 43d.) 
out of the above sum went to the owner of the loom, and 1/7, 
75 ¢.to the workmen. Some are better paid, but the average 
1 fr. 80 c. per day (1s. 53¢.). The immense majority of the 
Lyons workmen occupy large houses of five or six storeys, built 






































expressly for them. ‘Ihe rooms are made sufficiently lofty to 
take in a Jacquard loom, and are let separately. The largest 
part of the room is devoted to the looms, the numbers of which 
vary from two to six, whilst the remainder of the space, forming 
a kind of alcove, lighted sometimes by a window, is divided 
thanks to the height of the reoom—into two divisions, one above 
the other. ‘The upper part is reserved for the children and 
assistants ; the lower half, for the owner of the looms, serves as 
kitchen, sitting-room, and bedroom. ‘The staircases are large 
and airy. ‘The healthiness of the modern lodgings and the 
assistance of machinery in weaving have had a marked effect on 
the health and physique of the population. It is very seldom 
that the deformed specimens of humanity which used to be met 
here a quarter of a century since are to be seen. There is very 
little dram-drinking amongst the workmen. ‘They are fond of 
cafés chantants and music, and affect to dress like the bourgeois 
class. ‘The spirit of false independence is a marked character- 
istic of the workmen. The sympathy which formerly existed 
between the owner of the loom and his assistants is no longer to 
be found. ‘They are afraid of being treated as servants, although 
the salary is always equally divided between them and the owner 
of the loom. 

In order to make clearer the relationship which exists between 
the manufacturer, the owner of the loom, and his workmen, I 
shall here give a short account of the manner in which the silk 
manufacture is carried on at Lyons. There are no large build- 
ings resonant with the noise of steam-engines and the eternal 
clatter of the looms. ‘The manufacturer is to be found with two 
or three men in a small office at a desk. His business consists 
in buying the raw silk, in having it woven elsewhere, and when 
finished, in re-selling it to the trade. When the manufacturer 
has bought the silk, and has had it milled and dyed, he gives the 
quantity of material necessary for the intended piece of work to 
a loom owner. The latter takes it home, and has it placed on 
the loom by two women—the “ ourdisseuse” and the “ remet- 
teuse.” When the piece is finished, and brought to the em- 
ployer, the loom owner is paid for it so much per metre. 

The loom owner who has received the silk from the manu- 
facturer has usually five or six men working for him in his room, 
who in return for the use of the loom pay him half the proceeds 
of their labour. He is in no way superior to them; he wears 
the same dress, eats the same food, and on Sunday is to be 
found in the same cabarets. He has no authority over them, 
and they owe him no submission or obedience, except such as 
their mutual interests demand. They are paid by the metre, 
and there is, therefore, no difference made between men and 
women. Apprentices are bound to give their master the value 
of four years’ labour. 

The French law for the protection of children is not so strin- 
gent as the law in England. Children from eight to twelve 
years of age may work in France eight hours out of the twenty- 
four, that is, one-and-a-half hours longer than in England. 
There is also no effective system of supervision. The French 
law only applies to manufactories and establishments in which 
machinery moved by mechanical power is used, or in workshops 
containing more than twenty workmen. The Lyons workshops 
never hold more than six workmen, and the Government has 
never used the power conferred on it by this law to extend the 
prohibition. It is, therefore, a dead letter as far as the silk 
manufacture is concerned. 

MARKET and Retail Prices of Provisions at Lyons in 
September, 1871. 


Market. er 
Butter, per kilo. (2 lbs. 34 0z.) . 1 9 
Eggs, per 1oo . r - : - 5 
Cheese, per kilo. , ; : . I 


Fresh sea fish— 





Ist quality, per kilo. . : > s (Qcze 
2nd ditto, ditto . ‘. ‘ : ? 23 
Fresh-water fish— i 
Carp, perkilo. . : ; : - I 4 
Tench, ditto : : ; es 
Pike, ditto . ‘ : ‘ ey 
Retail. Market 
tS | Sak 
Bread, per kilo. oe a ee 
Beef, ditto. oy dk ie Erte 
Veal, ditto : ; | I 63 | © 48 
Mutton, ditto . _| £ © 1 43 
| 
i 


Vin ordinaire, or wine of the country, 32d. to 5$d. per 13 pints, 
or the litre. 
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Lodéve, which has a population of 12,000, contains about 
fifteen woollen manufactories. In 1860 there were 4,000 work- 
men employed in the trade. The hours of labour were twelve. 
Wages, by the piece, varied from 1 /~ 50 ¢. to 3 /”. (Is. 23d. to 
25. 43d.). 

Marseilles.—Nothing is manufactured here on a large scale 
but soap, for which there are large works, with corresponding 
mills for crushing oil seeds, and one or two large engineering 
establishments. In these the wages range from 3 /*. 5 ¢. to 5 /”. 

2s. g@. to 4s.) a day, according to the quality of work. ‘The 
prices of house rent, labour, food, and clothing, are within one 
or two per cent. the same as at Paris ; bread, meat, vegetables, 
clothing, and furniture are slightly dearer ; house rent, fruit, and 
wine are cheaper. Most things are brought from Paris, which 
accounts for the high prices. It would seem that living at 
Marseilles costs more than in London or any other large town 
in England. 


The South-Western Division, 
the fifth in the order of affluence, contains fourteen Departments, 
but only 5,000,000 inhabitants. 


Departments. Receipts in 1857. | Population. 


Francs. 


Gironde . 5 
Lot et Garonne 











Lot ; ; . | 

Tarn et Garonne . : 7,113,902 | 

Landes . ‘ . ; 5,836,141 

Gers ~ ‘ . ° 7,512,223 

Haute Garonne. , 16,139,958 

Tarn : ° . . 8,445,567 

Aveyron : ‘ ‘ 8,669, 102 

Basses Pyrenées i 11,916,019 

Hautes Pyrenées . : 455975748 

Ariége . : ‘ . 4,233,391 

Aude. : : : 9,760,817 | 288,626 

Pyrenées Orientales 4:715,471 189,490 
Total . . ° 157,450,905 4,803,740 








The southern part of this district, bordering on tue Pyrenees, 
is of a thoroughly mountainous character, and possesses no 
agricultural or industrial resources, except in the valleys. The 
district which borders on the Mediterranean is the most tropical 
in a The average agricultural wages average 1/7. 25 ¢. 
a day (Is.) 


PRICE of Grain and other Provisions in the principal Market 
Towns of the Department of the Aude in the month of July, 
1871 :— 


Names of the ‘Towns. 


S | 
, £ | 
Grain and other Provisions = 3 
= 3 | 
j : a | ¢ é 
S 2 . | a ff 
a a = S 3S 
o oS) — | A ia) 
BS Ce EO 4 feiss a & 
Brandy . > . P — - — 2 8 of | 211 2$ 
Wheat, per hectolitre (22 
imp. galls.) . : x © af) 2 oat o — 
Rye, ditto . . ~| 012 4$| 012 of | or 2) — —_ 
Barley, ditto. . -| 010 0 -- | | — | _ 
Indian wheat, ditto . . | or 8 | ox23 0 oy 0 | — — 
Oats, ditto : : -10 9 721/09 42/09 0 |} — - 
Flour, roo kilos. (1 cwt. 2 | | 
qrs. 24 lbs. 7 oz.) . 22s eo | oo _— | pe 
White bread, 1st quality, 
per kilo. (2 lbs. 3.2.0z.). | 0 o 4§ _ o o 3f - | ints 
Ditto, 2nd quality, ditto . | 0 o 3 - 0 © 3f - 
Ditto, 3rd quality, ditto . o o 3§ - °0 0 3 — 
seef. per kilo. . . -1e@ 2 8 - -- — o 1 5} 
| Veal, ditto , . «| Oct au - _ * eow of 
| Mutton, ditto . : — lo & oe - ea: a 
Pork, ditto - ‘ |e £ Oe - ° 3 74 
Hay, the quintal (100 lbs.) 0 9 7 © g 8 - °o 9 8 Seer” 
Straw, ditto . < ie oe o 7 2 o 7 10} ‘a 





Bordeaux.—The purchase-power of money at Bordeaux as 
regards absolute necessaries of life, such as food, clothing, and 
lodging, is less than in England. The light wines of the country 
are drunk in preference to beer, and are more suited to the 
climate, especially in summer. The drainage at Bordeaux, from 
the porous nature of the soil, is naturally very good ; workmen 
can obtain lodgings near their work, and do not suffer from 
overcrowding. In the manufacture of small articles French 
workmanship is nearly always better as regards finish, but it is 
not of so solid and strong a character as the English—the French 
leaning rather to the vzder? guam esse than to the esse guam 
vider principle. Wages in manufacturing establishments vary 
from between 4/7. to 6/7. (3s. 23d. to 45. 93d.) for men; from 
2 fr.to 3 J”. (1s. 74d. to 2s. 43a.) for women and grown lads ; 
| and from 1/7. to 2/7. (ggd. to Is. 71a.) for girls. The English 





























workman cannot live as well at Bordeaux as in England, nor are 
his earnings as great. Rent of furnished lodgings is from 12s. to 
14s. 6d.a month. Fuel costs £1 12s.to £1 16s.a ton. Meat, 
10d. the English pound. Vegetables, groceries, and clothing are 
all dearer than in a town of the same size in England. The 
Englishman being accustomed to animal food, which is twice as 
dear as bread and vegetables (upon which the native thrives), 
cannot feed himself for less than 3 /~% a day; the same sum 
sufficing to cover all the expenses of the French workman. 

Montauban.— The climate is very healthy and mild, and 
epidemics unknown. The temperature in winter rarely goes 
below 24° Fah., and that only for a few days. A winter suit of 
clothes can be got complete from £1 4s. to £2. Summer ones, 
from 17s. to £1 4s. A workman can get good healthy lodgings 
of two rooms from 8s. 6¢. to 12s. 6d. a month. Food is plentiful 
and cheap. Eggs cost $¢@. a piece. Chickens, Is. 3d. to Is. 8d. 
a piece. Butchers’ meat and vegetables are cheap, as is also 
fruit. Wine costs 24d. to 3d. for 13 imperial pint. The industry 
of the place consists in the manufacture of coarse woollen goods 
and serges (“ Cadis de Montauban”), in spinning silk, and in 
making furniture. The character of the people is somewhat 
indolent, and they might, if they chose to be more active, easily 
double the average pay they receive, which is from 1s. 8d. to 
4s. 2d. a day for men, and 5d. io 10d, for women. 


The Central Division 


is the poorest of all, and the most thinly peopled. It contains 


only thirteen departments :— 


Departments. 


Loire et Cher : ‘i . P s a 
Cher ‘ ; ° R ° ‘ a @ 
Indre . ° 

Niévre 

Allier 

Creuse . 

Haute Vienne 

Corréze . 

Dordogne 

Puy de Dome 

Cantal ; 

Lozére ° . : 2,642,276 
Haute Loire .« ° ° “ 5,739,763 312,66 











Total ” ; ‘ oa 105,842,208 4,282, 385 
| 44,233,688 





The rural population comprises four-fifths of the whole, and 
the industrial produce is very small, the taxation only amounting 
to a sixth part of that paid by the north-western district. It 
contains only 50 inhabitants to the 100 hectares. To find another 
region as poor as this it is necessary to go to the centre of Spain. 
The nature of the soil alone is not sufficient to justify this great 
inequality. Its physical formation may chiefly account for it, as 
well as the natural elevation of the land, which does not possess 
rich valleys or rivers of any size to compensate for the inacces- 
sible and arid nature of the country. The Department of Niévre 
is near enough to Paris to be one of those which supply the 
metropolis with food, and it sends there every year for consump- 
tion more than 10,000 head of cattle. Another part, called 
Morvan, supplies Paris with firewood, which is borne down by 
small tributaries of the Yonne into the Seine, and thence finds 
its way with the stream to its destination. Coal is found in the 
Department of Allier. Italian paste is manufactured in this 
Department, and close to Clermont there is a large beet-root 
sugar manufactory. The average agricultural wages are about 
Is.a day. The food of the labourer is very bad and insufficient. 

Chateauroux.—There are two manufactories here—one of 
tobacco, in which the men gain about 1 /*. 50. (1s. 23¢.), and 
one of cloth, in which 2 /*. 70 ¢. (1s. 43d.) is the average of 
wages. Mechanics gain from 2 /*. to 4/7 (1s. 74d. to 3s. 33d.) 
in foundries, kc. The ordinary workman gains from Is. 43d. to 
2s. 93d. a day. In dressmaking establishments, where women 
are employed, wages vary from Is. to Is. 3¢. The average time 
they work is ten hours. Food is wholesome and abundant. 
Meat costs from Is. 54d. to Is. gid. for 2 lbs. 34 oz. Turkeys 
cost 9s. 8d. to 125. the pair. Fowls, from 2s. 43d to 4s. 9d. a 
pair. Bread is at 43d. for 2 lbs. 3% 0z., or the kilo., for the first 
quality. The second costs 32d. The “vin du pays” is sold 
from £1 to £1 12s. per twenty-two gallons, or the hectolitre. 
The climate is healthy, and the thermometer rises to 86° Fah. in 
the summer, and sinks to 14° Fah. inthe winter. The houses are 
well ventilated, and not overcrowded. 

Tulle.—The manufacture of arms is the only one which has 
flourished during the last few years. The workman is well paid. 
Ten years ago he was only able to earn £2 8s. a month, which 
is what is now gained by children of fourteen or fifteen years of 
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age. This is, however, relative ; the purchase-power of money 
is not greater than formerly, as provisions and lodgings were 
then in proportion much cheaper than they now are. The 
workman now gets from 2s. §d. to 3s. 3¢. for a day’s work of 
twelve hours in summer and ten in winter. The lodgings of a 
workman and a family, consisting of two rooms, which used to 
cost £2 ayear, amount to £4 now, and even more. Bread, first 
quality, costs 43d. the kilo.; second quality, 3¢. Wine, £1 4s. 
the hectolitre, or twenty-two gallons ; formerly it cost from 16s. 
to £1. Wheat is very dear, at 1s. 34d. the kilo. Potatoes cost 
2s. 5@. the hectolitre, but have been as high as 5s. The tem- 
perature is about the same as that of Paris, the extremes of heat 
and cold being s!ightly greater. 

I regret that the state of France at the present time has 
prevented me from giving that amount of information which I 
should have desired, but as far as time and my other official 
duties have allowed I have endeavoured to give an insight into 
the present condition of the French working classes. I have no 
doubt that in quieter times I should have obtained valuable 
assistance from official sources, but although I invariably met 
with the greatest courtesy, the information I received was of too 
meagre a description to be of very material service. In con- 
clusion I shall remark that unless the British workman possesses 
some rare aptitude which fits him peculiarly for life in a foreign 
country, he is infinitely better off in his own country than he 
would be in France. 

Purchase-power of Money. 


Currency 
| = 
Local | British 
Labour. | ‘ 7 ; a et, 
Without board — F. ¢ F. ce. pile 2 d. 
Artizans ce ; J 1 5s0to7 o I 3 5 74 
Agricultural labourers I 25 5 ot. & @ 2 4% 
PROVISIONS 

Bread . , ° 2 kilo. °o 35 ° 50 oO z o 3 
Meat . : . : ‘ 2 © 70 1 ) o 62 o of 
Wine . per litre oO 25 o ¢ o of ° st 

Wood . : rl - per 1,000 kilos 72 Oo of ° 

Coal and coke ° ° ss 60 o 4 ° 


Purchase Power. 

Taking into consideration the rate of wages and the price of 
provisions, both in town and country, an Englishman would find 
that whilst the purchase-power of money in France was a little 
greater in the country, it would be a little less in the towns. The 
real difference between the purchase-power of money in France 
and England is therefore inappreciable. 

flealth. 


Diet.—Soup made of meat, which is afterwards eaten, bread, 
vegetables, pork, fruit. Beverages :—Coffee, wine, cider. 

Clothing.—In the north of France an Englishman can wear 
the same as in England. The natives wear the blue linen blouse 
and trousers throughout France. 

Lodgings.—Tolerably good lodgings can be obtained from 
£3 10s. to £6 a year. 

Quality of Work, 

Work is well done, and neatly executed. 

is in its solidity. 


Where it most fails 
(Signed) BRABAZON. 
Paris, September 20, 1871. 


'UM Arabic in the Soudan.—(Pharm. Fourn., 
3rd _ series, ii. 677, from Fourn. Pharm. et de Chim.) 
aA! The collection of gum arabic in the Soudan is not 
made, as is sometimes represented, by means of incisions in 
the trees, but the gum exudes naturally through the bark, upon 
which it coagulates in lumps of various sizes. The natives 
then collect it by beating it off with long switches. It is noticed 
that the exudation is greater, and the gum superior in quality, 
in proportion to the intensity of the heat and the length of the dry 
season. In favourable seasons it has a beautiful transparency, and 
the pieces are larger and more friable, which are conditions re- 
quired for the finer sorts. When, on the contrary, the rains are 
early and persistent, the collection is less abundant ; the gum is 
affected by the humidity ; it hardens, becomes yellow, and ac- 
quires a greyish tint, that causes it to lose its transparency. In 
such years gum of fine quality is difficult to procure. It is well 
known that in the years when the inundation of the Nile rises 
higher than usual,—a sign of abundant rains in the higher 
regions,—fine gums are rare or completely wanting. 
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OAK PRESS. 


RESS for Papers and Documents (see opposite 
page)—designed by Oppler of Hanover. The 
upper shelves are intended for the preservation 
of letters and accounts and other documents in 
alphabetical order, for ready reference. The cen- 
tre compartment is adapted for the reception of 
important documents and correspondence. The descending flap 
may be used as a writing-desk. The lower compartment is 
intended for account-books, &c. The whole is executed in oak, 
decorated with wrought-iron ornaments, the middle flap dis- 
playing inlaid work. 








NOTES FROM THE NORTH OF EUROPE. 


From“ Handels & Industri Tidning.” 





TOCKHOLM Ice Company.—A company under 
this name having been formed to trade in ice, His 
Majesty the King has been pleased to confirm the 
articles of association of this company, the share 
capital of which is to be 40,000 riksdalers divided 
into 800 shares of 50 riksdalers each. 

Tunnel under the Sound.—His Majesty the King has had laid 
before him an application made by the Danish engineers, S. 
Edwards and C. F. W. Petersen, for a concession to make a 
tunnel under the Sound between Elsinore and Helsingborg, and 
for power to make certain surveys. Having taken into consi- 
deration the statements made by the administration of the Public 
Ways and Bridges, and the circumstance that the applicants, 
who are resident in Denmark, have not shown that they have 
received the assent of the Danish government to the construction 
in question, so far as it concerns the land and sea under Danish 
jurisdiction, His Majesty has not granted their application. 

The Gothenburg Trading Company.— The directors of this 
company, which has offices in London, recommend an increase 
of capital on account ef the increase of their business, and have 
invited their shareholders to subscribe for 10,170 new shares. 
This new subscription has closed, nearly all the new shares, say 
10,123, having been taken up. 














RONNE COAL COMPANY. 
From “ Handels & Industri Tidning.” 


The “ Oresund Posten” has published an article in reply to 
ours of February 4th, on the subject of the Rénne Coal Com- 
pany. Our respected contemporary arrives at the conclusion 
that we have denied that there is coal in Skane worth raising, 
and that the coal hitherto raised has been available for manu- 
facturing purposes. 

In proof of our error the “ Posten” brings forward the fact 
that coal has been worked for nearly a century, and has been 
advantageously empioyed for industrial undertakings ; that the 
Wallakra Coal Company, at Billesholm, carries on very remune- 
rative coal mining operations, producing coal which is now 
generally known and approved of, and that the Landskrona and 
Helsingborg Railway for a series of years have used Billesholm 
coal with great advantage. 

The “Posten” finally charges us with showing a want of 
patriotism by denying these truths, We are not aware we have 
ever denied or intended to deny the truths which are contained 
in the above remarks of the “ Oresund’s Posten,” but we cannot 
confirm them when they only contain half truths. When we 
spoke of coals worth raising, we naturally only referred to such 
coals as combine the double property of being available as fuel 
and being accessible at a cost corresponding to their value. 
Further, we have never said that Skane does not contain coal of 
such quality, but only pointed out and frequently repeated, as we 
do now, that the companies have not placed the public ina posi- 
tion to convince themselves that such coal actually is to be had. 
At all events we have not succeeded in coming across any 
certificates, whether of scientific or practical men, so drawn up 
as to afford us any certainty or any belief approaching a high 
degree of probability, that the coal hitherto got out has com- 
bined the two qualities above named. Most of the certificates 
have been so worded that we should not have been justified in 
drawing from them any conclusions whatever. 

Others have certainly mentioned some good properties in the 
coal, but at the same time named various serious drawbacks 
attaching to them. 


The rest have made prominent mention of the good qualities, 
but at the same time intentionally left their readers in ignorance 
of the drawbacks known to exist. This as regards quality. 

Again, as regards the price at which the coal, for a continued 
period, and in the large quantities required for manufacturing 
purposes, can be supplied, still greater vagueness and uncer- 
tainty exist. 

We have seen many calculations on the subject, and now daily 
read of calculations, in which a profit of Io Gre per cubic foot 
(about 14d.) is a settled fact. But as far as our experience has 
taught us to estimate such calculations, all these estimates are 
so many shots in the dark, which, taken separately, may be 
regarded as innocent hitherto, both in their nature and conse- 
quences, but against which we consider it our duty to raise a 
voice with all the emphasis we can, now that people begin to 
make them the basis of jobberies, miscalled by the name of 
business operations, and, abusing the feeling of patriotism, seek 
to cajole out of their savings a credulous public which is much 
inclined forthe acquisition of sudden wealth. 

It is certainly true that coal has been raised at Héganis for 
a long series of years, but we are quite ignorant with what ad- 
vantage it has been applied to manufacturing purposes, so much 
the more, as the abnormal circumstances under which the Héga- 
nds Works have been carried on render it quite impossible to 
institute any comparison for the purpose of showing at what 
cost coal can be there produced. 

We presume our contemporary is unaware that Héganis re- 
ceived for nothing all that elsewhere determines and enhances 
the cost of working ; suchas land, forests, roads, taxes, &c., and, 
moreover, a considerable amount in ready cash. 

Under similar circumstances it would be an easy matter to 
turn out almost anywhere coal which could be used to advantage, 
and we are inclined to believe that nobody would hesitate to go 
into such a company intending to work, on similar terms, the 
beds of coal found at Spitsbergen, which is stated by scientific 
men to bear comparison with the Héganis coal. 

We should feel obliged to our contemporary, who enjoys the 
great advantage of being in the neighbourhood and seeing the 
management and working of the mines, if he would inform us 
what manufactories there are that use the Héganids coal and 
what their experience of it is. We said “us,” but we alter the 
expression to “ all the Swedish public ;” for it is not only interested, 
for reasons outside of the question under consideration, in know- 
ing what is doing at Hégands, but with the coal fever now 
raging, it is of importance for it to know what experience has 
been gathered at the only Swedish coal mine which can be said 
to have lived on at all even in a languishing sort of way. 

As regards the Billesholm coal, we will not dispute that we 
have found some of the newspapers overflowing with its praises, 
but this is all we have found. 

Certainly the Landskrona railway, or those who have spoken 
in its name, have given certificates which have passed for very 
favourable, 

We have read them in another way, and believe we can dis- 
cern that the coal is very unsuitable, not to speak of that which 
was not uttered in these testimonials, but only half audibly 
thought. 

Without saying anything disparaging of the gentlemen who 
issued these certificates, or of those who determined to use the 
Wallakra Company’s coal on these railways, we have, neverthe- 
less reason to assume, or, at least, to entertain, a certain appre- 
hension, that the good understanding, which is, in itself, so 
pleasant to behold between two neighbours, and which appears 
to exist between the two companies, has not been so entirely 
without influence on their testimonials and determinations, and 
that both companies, not to disturb this pleasing harmony, have 
adjusted, one its pen and the other its price. 

Under such circumstances it might easily happen that the 
railway company would content itself with inferior coal, for which 
it received consideration in the low price, and that the colliery 
company, in order to get a customer occupying a certain posi- 
tion, would not be so particular about selling coalat a loss. We 
do not assert that such is the case, particularly as we have not 
had an opportunity of examining the Wallakra Company’s books. 

We must confess that all these coal affairs appear to us as 
if they were dissolving views; the figures have a bodily form, 
but when we try to lay hold on them they vanish. 

Héganas, Wallakra, Kropp, have been talked and written 
about, but that is as far as people have got. 

And this talk did not begin to-day or yesterday ; it is already 
over 100 years old, and begins to get a trifle wearisome; it 
would be a good idea to hit upon something new. 

As regards coal-mining operations we begin to lose hope of 
seeing the day when a practical result will be shown, 

When people talk about an article of necessity which is being 
consumed in unprecedented and continually increasing quanti- 
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ties, and when they say that they are aiming at rendering us 
quite independent of foreign countries as regards this article, and 
even at making them dependent on us, then we require to be 
shown, after the years of work and the capital employed, some 
other result than an opinion from a professor, and a certificate 
from a railway engineer. 

We ask that what has been said by one professor shall be re- 


peated by twenty-five, and that what one engineer has stated | 


shall be confirmed by all. 

We have have had enough of this juggling, of these prospec- 
tuses, issue of Ist, 2nd, and 3rd series of shares, reserved shares, 
bonds, modified articles of association, opinion, certificates, and 
all the rest of it, which have been worked up into an impene- 
trable net to catch a too credulous public. 

The only solution of the question is coa/, and not a few worth- 
less bits of paper; the public will subscribe to further any bene- 
ficial object, but not to enrich a few unprincipled adventurers, 
dubious figures, which in easily excitable times spring as it were 
out of the earth when there is anything bad to be done. 


From “ NorRSK HANDELSTIDENDE.” 


Newly-discovered bed of Tron-ore in Norway.—A mile from the 
railway which will pass through Réros, and on the Narjoid 
estate, magnetic ore has been discovered, occurring over a con- 
siderable extent, and in large quantities. 

The hill in which the ore is visible is from ten to twelve yards 
high, and the same in breadth, and convenient for excavation. 

Access to it is easy, it being only a few hundred yards from 
the road leading from Os to Narbusens Kapel. 

The expenses of excavation and carriage will not be very 
heavy when the railway is completed, the spot lying so conve- 
niently that the railway might very well be used to take coal to 
the place where the ore is excavated. It is thus conveniently 
situated for the construction of a blast furnace. A small river, 
which is almost always open in winter, runs by the place. 

Warning against Wood Pulping Mills.—In the “ Morgenbla- 
det” a correspondent, under the initials “B. B.,” has made various 
remarks on the mania which appears to prevail for putting up 
wood pulping mills. Among other observations he makes the 
following :— 

“As regards the earnings to be made at the present time, | 
have ascertained that prices inthe latter part of last year went down 
equal to 25 or 30 per cent.; and as regards the price of the raw 
material or wood, it cannot very well be unknown to the public 
that the latter has risen in price very considerably, say 40 per 
cent. or more. These factors are worthy of notice, and show that 
the profits must be already considerably reduced, and will be so 
still further, when all the mills which are being built and in con- 
templation throw all their production into the market.” ; 

With reference to the great talk of the enormous consumption 
of wood pulp for paper-making, the correspondent thinks that 
blind confidence ought not to be placed in everybody who gives 
such reports, and that experience has shown that such reports 
have their origin in a trade and agency policy, perhaps not so 
very rare, the object being to get the market overdone, and the 
prices consequently reduced to a miserably low figure. 

The steady reduction in prices indicates plainly enough that at 
present there is more than enough wood pulp in the market. _ 

“So far as I have been able to discover,” the communication 
goes on to say, “there are at present in Norway mills producing 
wood pulp for export with a collective horse-power of about 1,200, 
and these alone have turned out such large quantities of pulp that 
prices, as above-named, declined last year 25 to 30 per cent. It 
is now thought that mills will be created in this country this 
year with a collective power of 6,000 horses. Is a warning un- 
necessary? Itis both necessary and profitable to look into the 
consumption of wood pulp in foreign markets, and a few words 
thereon cannot fail to be acceptable. 

France having placed a protective duty on the importation of 
wood pulp, which is said to be very considerable, it is thought 
that the idea of any shipments thither must be given up ; there 
remains, therefore, only Great Britain to consider, or, more cor- 
rectly, England, for Scotland has not yet used any wood pulp in 
its paper-mills, and I have no information that it is used in 
Ireland. In any case, 1 believe none is exported thither from 
Norway. ae 

The quantity of pulp which Great Britain and Ireland can con- 
sume will thus be one factor, and what Norway, Sweden, and 
Finland produce, the other. I have heard both these factors 
named, but the result is such that I do not consider it prudent to 
mention it in this paper, and the enormous consumption turns 
out to be mere empty talk. 

The idea has occurred of forming associations for the purpose 
of improving these bad prospects ; but this will never do, and is 
a vain notion. The only alternative there appears to be is to goa 
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step further—convert the wood pulp into paper in this country, 
and send it as such to the English market, when I believe the 
most favourable result would be attained ; buyers would receive 
goods which would bear being kept in stock, and which would not 
be entirely spoilt by holdig, as pulp is, thus enabling the con- 
sumer to dictate his own terms. 


SEBASTOPOL. 
From the “ Golos.” 


The question respecting the port of Sebastopol will shortly be 
decided. This city, celebrated for its military achievements, 
celebrated for its ruins, stands on the threshold of a new life. 
For seventeen years Sebastopol has been waiting for this 
moment, which more than once has appeared near, but has still 
been deferred. But now at last it is close at hand; a decision 
must now be made as to what Sebastopol is to be— whether it is 
to be a free commercial port, or whether its trading aspirations 
are to be sacrificed to military interests. The whole future im- 
portance of the port of Sebastopol depends on how these ques- 
tions are decided. 

By an Imperial decree, dated 1st November, 1871, it was left 
to the Ministers for War, of Finances, of the Interior, of High- 
ways, and the Chief of the Admiralty, under the presidency of 
his Imperial Highness the Grand Duke Constantine, to consider 
the future destination of Sebastopol, which was to be changed in 
consequence of the alteration of the articles of the Treaty of 
Paris respecting the neutralization of the Black Sea, and the 
bringing of a railway to this port, also to determine the bases on 
which the action of each of these departments was to be de- 
veloped at Sebastopol without detriment to each other. On the 
14th January, 1872, the bases on which Sebastopol is to be re- 
modelled were laid down by the members of this commission. 
These fundamental propositions consist of the establishment of a 
governorship and of the union of the commercial with the 
military port ; besides this, in order to strengthen the means of 
defence of Sebastopol, it was proposed to surround it with an 
entire girdle of forts with shore batteries. For the purpose of 
defining the localities between the different departments, and in 
general of investigating the question in detail, it was proposed 
to organize a special commission to collect at Sebastopol itself 
the data necessary for the decision of the questions that might 
arise. The labours of this commission were to serve, as an 
assistance towards the final decision of the matter, in the com- 
mission appointed by His Imperial Majesty. The commander-in- 
chief of the Black Sea fleet and ports, Vice-Admiral Arkas, was 
appointed president of the local committee, the members of 
which were as follows :—F rom the War Department : Major-Gene- 
ral Podimoff, Chief of the Corps of Engineers, and Major-General 
Krjevoblotzki, Assistant to the Chief of the Staff. From the Navy 
Department : Captain of the First Rank Kaznakoff, Head of the 
Staff of the Chief Commander; and Captain of the First Rank 
Popandopulo, Director of the Naval Department at Sebastopol. 
From the Ministry of Roads and Railways : General Gora, Chief 
Constructor of Commercial Ports in the Black Sea and Sea of 
Azoff. From the Ministry of Finances: Acting Civil Councillor 
Bushen. And from the Ministry ofthe Interior: Acting Civil Coun- 
cillor Lazoff. The whole of this commission visited Sebastopol in 
the middle of June, 1872, and the fruit of their labours was a volu- 
minous project, or a whole volume of opinions now submitted to 
the decision of the ministerial commission appointed by 
H. I. M. In the opinion of the Sebastopol committee, both the 
military and commercial ports should be united in the southern 
bay, especially on the west side of it, thus allotting to the Im- 
perial Navy the deeper north-west part of the bay, and to 
merchant vessels the southern part with the shallower water. In 
deciding on the southern bay, and in apportioning its shores 
between the fleets, lies the whole of the vital question of Sebas- 
topol as a commercial port. But here the interests of commerce 
clash with those of the Imperial fleet, and thus special circum- 
spection is required in drawing a line of demarcation by which 
the interests of neither will be prejudiced. First of all it is 
certainly necessary to decide the question, what Sebastopol is to 
be to the Imperial Navy, which already has a port in the Black 
Sea at Nicolaieff. At Nicolaieff, as is well known, all the 
naval establishments are now concentrated ; and as far as it is 
possible to judge of the future, it will not give up anything to 
Sebastopol, for we know that the arsenal at Nicolaieff has been 
enlarged for the construction of ironclads, and that it is proposed 
to deepen the bar to facilitate the navigation of the Bug for ships 
of deep draught. Thus it will remain for Sebastopol to become 
a simple station of the Imperial fleet, where the future squadrons 
of the Black Sea Navy might find assistance in pressing and 
extraordinary cases. Sebastopol can hardly have any im- 
portance beyond this, for the time when our Black Sea fleet 
shail attain such proportions that it cannot find room at Nico- 
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laieff is so far distant that we must not even think about it. With 
any possible increase of the navy even to five times its present 
extent, Nicolaieff offers everything required for a large naval port, 
and nothing will be required of Sebastopol except to serve as a 
simple anchorage ground. In this respect Sebastopol certainly 
presents excellent points, for its bays never freeze up, and be- 
sides there is plenty of room on the shores for the erection of 
repairing shops, magazines for the deposit of materials, and, in 
general, for everything required in a naval port. It would seem 
as if no difficulty could be experienced here in dividing the port 
between the naval and commercial harbours. But, as we have 
before said, it has turned out otherwise in practice. The com- 
mission found that ‘‘ the most suitable anchorage ground for the 
Imperial fleet is afforded only by the Sebastopol south bay, the 
other bays being too limited, and in the Sebastopol Roads the sea 
is sometimes so strong that they do not afford a safe anchorage 
for the fleet without the erection of a mole.” Such was the de- 
claration of the special committee, from which differed only the 
feeble vote of the Local Director of the Naval Department. 

We have already stated that the final decision of all the ques- 
tions, including that of the apportionment of the harbour, rests with 
the committee appointed by H. I. M., under the presidency of 
the Grand Duke, by whom the opinion of the local committee 
may not be confirmed. But we cannot refrain from saying that 
this commission, influenced exclusively by military considera- 
tions, has entirely lost sight of the interests of commerce. Asa 
matter of fact, where is the fleet which could not find room in 
the naval bay? or is this bay required by the Russian Steam 
Navigation and Trading Company, to whom the slip lying at 
the cape belongs? 

But even allowing that the south bay is indispensable to the 
Imperial Navy, why did not the commission avail themselves of 
the unoccupied east shore of the bay, rather than demand the 
west bay lying below the town where all the trade is concen- 
trated? ‘The commission justifies its demand by the fact that 
on this shore there are the previous erections of the Admiralty, 
the Government landing-place, the old arsenal etc., and taking 
this for a basis, used the western shore of the bay in parts, mix- 
ing up the Imperial Navy with the commercial fleet. To what 
extent the demands of the heads of the Admiralty go is apparent 
amongst other things from the fact that even the chief of the 
Military Land Roads Department expressed his astonishment 
at the intention manifested by these heads to restore all build- 
ings of the Admiralty to meet these “special” requirements, 
and how could one help being surprised at seeing such unlimited 
demands without any justification? The Ministry for War trod 
in the footsteps of the Admiralty, expressing through its chiefs 
a demand for the north-west part of the Artillery Bay, where the 
buildings of the old artillery house are. The War Department 
say the commission absolutely requires two depdts on the 
north and south sides, for the reason that in bad weather the 
communication between the north and south sides of the bay are 
interrupted and that for the purpose of shipping and discharging 
heavy ordnance, a landing-place sheltered from the wind must 
be constructed in the bay. Without in any way wishing to dis- 
pute the necessity set forth by the heads of the War Department, 
we still cannot but remark that, independently of the fact that 
another suitable point can be selected for the second depét of 
the War Department on the shore of the southern bay, any 
interruption between the north and south sides occurs very rarely, 
if at all, and only for a few hours, if the wind blows a gale, and 
then only supposing there are no other means of crossing than 
those at present existing at Sebastopol. Besides this, the Artil- 
lery Bay is quite sheltered from north winds which are par- 
ticularly heavy there, and capable of interrupting the communi- 
cations and stopping shipping or unloading. 

Now the Artillery Bay, round the shores of which the town 
market and various commercial establishments are situated, 
forms the principal basin for the inland retail and coasting trades, 
and is an important source of the town revenue. To take away 
a part of this bay, which is already none too large, and to place 
in it the landing places of the War Department, will most de- 
cidedly hamper the trade of the town, and the import of those 
goods which are the necessities of life to the population. De- 
cidedly the part proposed to be taken by the government is 
indispensable to the town in view of the future development of 
trade. On the other hand, there is no need of demonstrating 
the mutual disadvantages which would be unavoidably connected 
with placing the military depéts in the limited space allotted to 
trading purposes. The views of the commission are clearly not 
beneficial to the trade of Sebastopol, prejudicing as they do her 
interests for the benefit of the various governmental departments. 
Thus, if the Admiralty keeps the old arsenal for itself, then 
the part of the harbour lying between the naval shore on one 
side and the rocky slope, 100 yards high, on the other, will be 
too limited for the construction of the necessary port and cus- 


tom-house buildings, and the communication between the port 
and custom-house and the town will be extremely difficult. And, 
on the other hand, by connecting the site of the old arsenal with 
the commercial port, they would get a roomy basin, adapted for 
the prompt erection of all requisite mercantile and industrial 
buildings, and meeting, moreover, all the requirements of a 
large trade in the future. 

Speaking of the future of Sebastopol, we have no intention 
here of going into all the proposals of Vice-Admiral Arkas, the 
more so as there is good reason to think that the commission 
appointed by H. I. M., does not share the narrow-minded wishes 
expressed by the former. We have only adduced two or three 
examples as characteristics of the bureaucratic views in such 
an important matter as the determination of the future of this 
port. 

Rumours have been abroad more than once lately about the 
establishment of a naval port at Balaclava. Balaclava Bay 
affords sufficient room and sufficient shelter. The entrance into 
the bay, which was considered inaccessible to sailing ships, does 
not present any difficulty to a steam fleet, which was demon- 
strated in a brilliant manner by the English, at the time of the 
Crimean war. The relieving of the trade of Sebastopol of the 
influence of the naval element can bring nothing but advan- 
tage; for the mixing up of the naval and trading fleets, as 
proposed by the Sebastopol Committee must inevitably restrict 
trade. 


GEOMETRIC TURNING. 


F Mr. Holtzapffel hesitated to call the turning 
lathe an engine of civilization, there can be no 
doubt of its having become an instrument of 
luxury in the hands of amateurs. So long since as 
the beginning of the eighteenth century Father 
Plinnier wrote a book on “the art of turning in 
pertection,” and he adverts to the great extent to which the art 
of turning had been practised by people of science as a source 
of amusing occupation. In 1817, Mr. I. H. lbbetson published 
his work on “ Eccentric English Turning.” He produced highly 
ornamental combinations and effects, many of which he illus- 
trated. 

Amateurs, for the most part, have pursued the art of turning 
as a source of elegant recreation and of inventive and skilful 
pastime—one closely allied to the fine arts, inasmuch as its 
greatest success depends upon a just appreciation of sculpture 
and paintings, for the attainment of which the education and 
opportunities of the man of independent leisure eminently 
qualify him, whilst means are at the same time afforded for 
the embellishment of the drawing-room, the cabinet, and the 
boudoir. 

The endless number and variety of forms may all trace their 
origin to that most simple, symmetrical, and best defined of all 
the regular mathematical figures—the circle. ‘“ The geometric 
chuck,” as Mr. Savory observes, “is in itself probably the most 
fascinating instrument of ornamental turning ; there is hardly a 
curve that it is not capable of producing. It has all the elements 
of fascination ; for it is, as far as any human powers can judge, 
infinite in the variety of forms that it can produce.” The 
operator, however, must be contented to be slow in order that 
he may be quick. The geometric chuck is in some respects a 
delicate piece of machinery, and the operator must never be ina 
hurry ; his movements must be deliberate, and the lathe motion 
must be slow. He may produce certain pretty figures very 
readily, but the chuck gives out its loveliest forms to the patient 
operator. 

The geometric chuck consists of one, two, or three parts. The 
first part alone gives a simple epicycloidal motion ; the two 
combined, a compound epicycloidal motion, In the first part, 
the work is fixed on a wheel revolving on an axis within a slide, 
mounted on the chuck ; motion is communicated to this wheel by 
a train of wheels terminating in a central wheel at the back of 
the chuck, which is free to revolve on an arbour, but when in 
action is held by a detent mounted on the lathe-head. The conse- 
quence is, that when the central wheel at the back is held by the 
detent, and the chuck is put in revolution, a relative motion is 
communicated to the front central wheel carrying the work. The 
amount of this relative motion will depend upon the proportion 
of the intermediate wheels. Thus, supposing the train of wheels 
to be in the proportion of 3 to 1, a figure of three loops will 














1 Geometric Turning. Comprising a description of Plant's new geome- 


tric chuck. By H. S. Savory. London: Longmans, Green, and Co. 
1873. 
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PLANT’S COMPOUND GEOMETRIC CHUCK. 


be traced upon the work by a tool fixed in the sliding rest. If 
the train of wheels is in the proportion of 15 to 1, a figure of 
fifteen loops ; and so on. These loops may be either internal 
or external, and of any proportion, according to the amount of 
eccentricity given to the chucks. 

It scarcely falls within the scope of Mr. Savory’s book to give 
a scientific account of the principles of the geometric chuck. 
“ The scientific knowledge,” so says the worthy pastor, “required 
to understand a three-part chuck would be so great that” he 
doubts “if there is the person existing who could describe the 
course of a line that would be produced by the chuck when all 
parts are arranged for low numbers. There are four axes,” he 
continues, namely, “‘ the axis of the lathe, and the axis of each of 
the three parts, and each of these last may be revolving either 
way. The epicyclic axis of one part becomes the deferent 
axis of another part ; and it is quite certain that if we have to 
wait for a scientific knowledge of the chuck before we can com- 
mence using it, we shall have to wait a very long time indeed.” 
Here we are disposed to agree with Mr. Savory, and meantime 
recommend for our readers’ inspection, the annexed perspec- 
tive view of Mr. Plant’s compound geometric chuck. As Mr. 
Savory has not scientifically studied the chuck, it may encourage 
others to learn that “if a person setting out at zero can in a few 
months produce patterns that not only friends but good judges 
pronounce to contain a considerable amount of merit, it follows 
that any one else who has any acquintance with turning can do 
the same.” 

Mr. Savory writes with the enthusiasm of an amateur, and as 
he writes with reference to the chuck before him, his book can 
scarcely be read intelligently in the absence of the machine. We 
shall therefore refer our readers to the work itself for very full 
directions in the use of the geometric chuck, in the manipulation 
of which the author has proved his skill by the numerous and 
admirable prints of his handiwork with which the book is illus- 
trated. There are five series of patterns, illustrated, amounting 
in all to 570 patterns. This may strike the reader asa very large 


number indeed, but the variety of patterns which the geometric 
chuck is capable of evolving is inexhaustible ; and beautiful as 
are the specimens in his book, the author affirms that there are 
contained within the powers of the chuck forms far more beau- 
tiful than any of them. “ The field in which very probably the 
forms of greatest beauty lie,’ he continues, “is a field hardly 
touched upon at all in the book ; it is that in which the first and 
second parts of the chuck are used to produce the pattern, and 
the slide of the third part is used to dispose the patterns in dif- 
ferent relations to one another.” 

The examples of geometric turning which we here reproduce 
illustrate some of the styles of ornamental turning by the geo- 
metric chuck. Of the vastness of the variety of patterns which 
may be produced from the chuck, some idea may be formed 
when it is considered that if the chuck were arranged for all its 
loops it would produce 93,312 loops, and if it made 100 revolu- 
tions per minute, it would require 15 hours’ working to complete 
the pattern, 

It is but justice to the constructors, Messrs. G. Plant and Son, 
of Birmingham, to add the testimony borne by the author to the 
delicate piece of mechanism which has enabled him to produce 
such beautiful results :-— 

“In speaking of the maker of the chuck I have but one expe- 
rience. There may be others who make them for sale, but I do 
not know of anyone at present that makes them for sale on the 
same principle as the one I have used; and I should say it was 
quite impossible to make a chuck superior to the one I have 
been using lately; it is as near perfection in its working as a 
piece of machinery can be. When a piece of wood or metal has 
been faced up truly, either one or all the slides may be drawn 
out and the point only just touch the surface, and it will scratch 
a line evenly all round the extremity of a block 4 inches dia- 
meter ; and, on the contrary, it is so firm and strong you may cut 
a line at once a 30th of an inch deep. The maker is Mr. Plant, 
whose name is already well known as a manufacturer of 
geometric chucks.” 























ON TWO RECENT IMPROVEMENTS IN THE 
PRODUCTION OF CHLORINE. 
By R. GERSTL, F. C. S. 
(Continued from last month.) 


HE other improved method for making chlorine, of 
which I intend to speak, is Weldon’s Regenerating 
Process. Its leading feature is the regaining of 
the manganese, which in the former process was 
thrown away as manganese chloride, or if not ex- 

| actly thrown away, at all events withdrawn from 

the operations of the chlorine production. 

The old process, for distinction’ sake called now the Native 
Manganese Process, consists in heating manganese binoxide 
with hydrochloric acid. The binoxide, also called peroxide, or, 
from its colour, black oxide, occurs in Nature more or less com- 
bined or mixed with water, baryta, silica, the oxides of iron, 
pctash, lime, magnesia, and sometimes with the oxides of copper 
and cobalt. These manganese ores are found chiefly in Germany, 
Spain, France, Belgium, and Holland, and smaller quantities 
are raised in England, Piedmont, America, and Austro-Hungary. 
The differences in the composition of the various ores are very 
great, but those met with in commerce are usually mixtures of 
different ores. The following is, after G. Tissandier,' the com- 
position of some of the commercial manganese ores ;— 











From From From From 

Germany Spain Mexico Chili 

Water. ‘ _ rey 2°20 1‘00 3°22 
Silica . . — . 1405 9°25 5°85 4°27 
Manganese binoxide 71°21 74°10 80'24 61°50 
Iron oxide ; . 10°39 14°21 618 30°41 
Alumina . ; . aa O'12 1°80 o'60 
Calcium carbonate . 2'00 O'l2 4°93 trace 
10000 ~=100'00._—s-:100'00__—100°'00 


When such ores containing peroxide of manganese are digested 
in stills with hydrochloric acid, chlorine is liberated and chloride 
of manganese formed, which, together with sesquichlorides of 
iron and aluminium, and various compounds of the substances 
contained in the ore, are left in solution. To utilize this manga- 
nese in the still liquors has been the aim of a great number of 
experiments, and the problem to recover the manganese in a 
form capable of being again employed for the production of the 
chlorine, has, before Mr. Weldon’s successful solution, been 
already attempted by various investigators. But among all the 
older suggestions, only that of Dunlop, in 1855, appears to have 
been of some practical value. It consists in precipitating the 
manganese in the still liquor as carbonate by means of carbonate 
of ammonia, or by lime, or by carbonate of lime, passing a cur- 
rent of carbonic acid through the liquid and decomposing the 
resulting manganese carbonate by heat. The plan is carried out 
in the following manner :—? 

The still liquor, when drawn off, is allowed to stand, to permit 
all insoluble matters to subside, or milk of lime is cautiously 
added to throw down the sesquioxide of iron, alumina and silica, 
until the precipitate ceases to show the characteristic red colour 
of sesquioxide of iron. The clear solution of the chloride of 
manganese is lifted by machinery from the underground tank 
into large shallow cisterns, where it is intimately mixed with 
finely ground chalk, This thick milky fluid is then run into 
large boilers 9 feet in diameter and 80 feet long, where the 
decomposition is completed. An iron shaft passes through 
these boilers, fitted with metal arms, which are intended to agi- 
tate the contents, and the whole is kept in motion by a steam 
engine. Steam is then admitted under a pressure of 2 to 4 
atmospheres, and by the combined action of the heat and 
pressure the decomposition of the chloride of manganese by the 
carbonate of lime is finished in about four hours. The carbonate 
of manganese is then allowed to subside, the solution of chloride 
of calcium is run off, the precipitate carefully washed, and then 
thrown up in heaps on an inclined surface to drain. 

This partially dried material is then placed in small low wag- 
gons of sheet iron, supported on rollers, and slowly drawn 
through the calcining furnace by means of a chain. The furnace 
holds forty-eight of these little waggons, and this operation re- 
sembles the mode of annealing articles made of flint glass. The 


' Wagner’s ‘‘ Jahresberichte,” 1870, p. 183. 
? This description is taken from the ‘* Chemical Technology,” by 
Richardson and Watts. 
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furnace is 50 feet long, 12 feet wide, and 10 feet high. A 
fire-brick flue runs down the centre of the bottom of the furnace, 
and is connected at the far end with two return metal pipes, 
which lie on each side of the flue. A uniform heat of about 
315° C. is thus easily maintained in the furnace, on which four 
lines of rails are laid for the small waggons to traverse. 

The half-dried material loses all its water and part of its car- 
bonic acid as the waggons pass along the first line of rails, and 
as they return down the second line, where the heat is greater, a 
further escape of carbonic acid ensues, and ultimately the ex- 
pulsion of all the acid, and the peroxidation of the manganese is 
completed on the third and fourth lines. This operation lasts 
about forty-eight hours, and the colour of the material gradually 
changes from brown to black. The ends of the furnace are 
closed by loose hanging doors, so that a sufficient supply of air 
is always present. The fire-place is situated below the floor of 
the furnace, and requires the greatest attention. 

The product resulting in this operation is a mixture or com- 
pound of manganese and oxygen containing about seventy-two 
per cent. of peroxide of manganese. 

This beautiful process has nevertheless had but partial success. 
Indeed, according to a statement made at the meeting of the 
British Association held at Exeter, its application has never ex- 
tended beyond a single firm of manufacturers. It is most likely 
that the amount of apparatus required stood in the way of its 
being generally adopted. 

Weldon’s regenerating process is both effective in its results 
and simple, and inexpensive in its execution. 

In 1866 the inventor began to work out the idea of decom- 
posing by either lime or magnesia the manganese chloride in the 
residual liquors of the usual chlorine manufacture, and then blow- 
ing air through the resulting mixture of hydrated protoxide of 
manganese, with solution of chloride of calcium or of chloride of 
magnesium, as the case may be. He took for granted that only 
one-half of the protoxide of manganese so treated would be con- 
verted into peroxide ; but it was soon found that, when using 
lime to decompose the chloride of manganese, considerably more 
than half the protoxide operated upon was frequently converted 
into peroxide of manganese. It was found eventually that more 
than half the protoxide was thus peroxidized only when more 
lime was used than simply the quantity necessary to decompose 
the chloride of manganese, and when what was treated with air 
was thus a mixture of protoxide of manganese and lime ; and it 
was also found that in all such cases there was a definite rela- 
tion between the quantity of lime associated with the manganese 
protoxide and the quantity of the protoxide in excess of half, 
which became peroxidized. This led to the discovery that 
whereas when protoxide of manganese by itself is treated with 
air in the wet way, one-half is the maximum proportion of it 
which can thereby be converted into peroxide ; the association of 
a certain proportion of lime with the protoxide so treated will 
enable the whole of it to become converted into peroxide of 
manganese. It is to this fact, together with that of the much 
greater rapidity with which protoxide of manganese can be per- 
oxidized by treatment with air in the wet way when lime is pre- 
sent than when lime is not present, that the practical success of 
Mr. Weldon’s method is due. 

Let us now see how the process is carried out on a manufac- 
turing scale. 

For the information contained in the following lines I am in- 
debted to Mr. Weldon, who most kindly conducted me through 
two of the largest factories in Lancashire where his process is in 
operation, and who spared no trouble in order to supply me with 
the various figures and data given below. 

The process, as I have seen it carried out at Widnes and St. 
Helen’s, and as, with the exception of a few trifling alterations at 
some places, it is generally worked, begins with running the re- 
sidual liquor from the stills, where the re-action between hydro- 
chloric acid and manganese took place, into a well, known as the 
neutralizing well. Here the free hydrochloric acid of the still 
liquor is neutralized with limestone or chalk, or some other 
carbonate of lime, the action of which is facilitated by energetic 
agitation. The quantity of chalk added must suffice not only 
for neutralizing the free acid, but also for decomposing the 
sesquichlorides of iron and of aluminium present in the liquors. 
The chalk is added in the state of powder, or made first into a 
milk and then passed into the well. After all evolution of car- 
bonic acid has ceased, a little more chalk is added to the liquor 
in the well for the purpose of throwing down the iron and 
alumina. The neutral liquor consists now of a mixed solution 
of chloride of manganese and chloride of calcium, holding in 
suspension small quantities of oxide of iron and alumina and 
considerable quantities of sulphate of lime. The last compound 
owes its origin to the oil of vitriol which is ‘present in all hydro- 
chloric acid coming from the salt cake furnaces. 

From the neutralizing well, which is usually of a depth of 























6 feet by about 20 feet diameter, the liquors are pumped up into 
settling tanks, placed about 4o feet above ground, and called 
the “chloride of manganese settlers.” In these settlers—two, 
three, or even four in number, and each of a capacity of 1,200 to 
1,400 cubic feet—the solid matters contained in the liquors sub- 
side within about two to four hours, leaving the bulk of the 
liquor bright and clear, and of a faint rose colour. 

This clear liquor is then drawn off by means of syphons, which 
can be lowered or raised in the settlers to any desired level, and 
run into a vessel called the “ oxidizer.” This is usually an iron 
cylinder of about 12 feet in diameter and 20 to25 feetindepth. Two 
pipes go down nearly tothe bottom ofthe oxidizer, alarge one forcon- 
veying a blast of airfrom a blowing engineand a smaller one for the 
ejectionofsteam. Thelatteris for the purpose of raising the tempe- 
rature of the contents of the oxidizer when necessary—for some- 
times the chloride of manganese liquor reaches the oxidizer suf- 
ficiently hot—to about 55° or 60°C, Immediately above the 
oxidizer is a reservoir containing milk of lime. This cream has 
to be carefully prepared, as its fineness enables it to act with 
readiness in the oxidizer. It is kept agitated to secure a uniform 
consistency, and it contains from 15 to 20 lbs. of hydrate of 
lime in every cubic foot of cream. The oxidizer having received 
a charge of clear liquor from the chloride of manganese settlers, 
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and this liquor having been heated up by steam to the proper | 


degree, if it was not already hot enough, blowing is begun, and 
milk of lime is then run into the oxidizer as rapidly as possible, 
until the filtrate froma sample taken at a tap placed nearly at the 
bottom of the oxidizer ceases to give a manganese re-action with 
solution of bleaching powder. A further quantity of milk of lime 
is then added, and the blowing-in of air continued until peroxida- 
tion ceases to advance. That point is usually attained when 
from about 80 to 85 per cent. of the manganese present has be- 
come converted into peroxide. 

I cannot enter here into the theory of the re-actions that take 
place in the oxidizer ; the programme of this magazine restricts 
me to give only the practical aspect of the operation. It is suf- 
ficient, therefore, to say that the quantity of lime to be added to 
the manganese chloride solution in the oxidizer is matter of 
careful measuring. 

We have already learned above that if only so much lime is 
added as is necessary to precipitate the manganese from its solu- 
tion, not more than half the precipitated protoxide of manganese 
was peroxidized. To ensure a greater yield of peroxide a larger 
portion of lime is required. But we have now to notice that too 
large a proportion of lime produces compounds which resist 
peroxidation. If this occurs, as it not unfrequently does, a fresh 
quantity of chloride of manganese has to be added in order to 
dissolve those compounds. Indeed, the addition of a little 
chloride of manganese solution, after samples from the oxidizer 
cease to show an advance in peroxidation, is made now in all 
cases. 

The blowing lasts usually from 4 to 6 hours, but some recent 
trials have shown that this operation can be completed in 2 
hours, provided, of course, the blowing engine is capable of 
supplying the necessary quantity of air in that time. The short 
blowing seems to possess two advantages : it produces but very 
feeble frothing, and the mud got by it settles far quicker than 
that obtained in a 4, or 6, or 8 hours’ blowing. 

The following figures show the progress of peroxidation every 
half hour :— 


FACTORY AT WIDNES. 


The charge consisted of 1,130 cubic feet of chloride of man- 
ganese liquor, steam having been injected until the tempera- 
ture was raised to 60° C., and milk of lime equal to 1°6 equivalents 
of the chloride of manganese having been added, the blowing 
began at 1.15 p.m. Every half-hour a sample was taken and 
tested for peroxide of manganese. 


At 1.15 : 0°00 lbs. of peroxide per cubic foot. 
9) 1.45: 0°60 = 
yy 2.15: O'92 ” 
99 2-452 1°25 ” 
9 305s 245 » 
» 3-45: 160 ” 


At this stage 120 cubic feet of fresh chloride of manganese 
were added, the blowing was continued for half an hour, and 
then run off. It contained now 1°49 Ibs. of peroxide in the 
cubic foot of liquor. The whole quantity of liquor measured 
1,660 cubic feet, which thus contained 1,660 x 1°49 = 2,473 lbs. of 
manganese peroxide, which were combined with 1,629 lbs. of 
base (protoxide of manganese and lime), that is, 0°66 equiva- 
lents of base upon one equivalent of peroxide. 


FACTORY AT ST. HELEN’S. 
The charge consisted of 1,243 cubic feet of chloride of man- 











ganese liquor. After it had been heated to 55° C. and mixed 
with 1°6 equivalents of lime, the blowing began at 12.15 p.m. 


At 12.15 a cubic foot of liquor contained 0’00 lbs. of peroxide. 
” 1.30 ” 0°83 ” 
9 2.00 a ig Re 
” 2.30 ” 1°35 ” 
» 3.00 » 1°64 » 
” 3.30 ” 1°97 ” 
”» 4.00 ” 2°24 ” 
» 4.30 ” 2'36 » 


At 4.45 there were added 124 cubic feet of chloride of man- 
ganese liquor, and blowing was continued till 5.15, when the 
liquor of the oxidizer contained 2°37 lbs. of peroxide per cubic foot. 
The batch was then run off. It measured 1,751 cubic feet, con- 
taining 1,751 xX 2°37 = 4,149 lbs. of peroxide of manganese, 
which were combined with 0°72 equivalents of base. 

The contents of the oxidizer, consisting of a solution of 
chloride of calcium in which the peroxide of manganese, combined 
with varying quantities of protoxide of manganese and lime, 
is suspended, are now run off into one or other of a range of 
settling tanks, called the “mud settlers,” placed below the 
oxidizer. There the mud is left at rest until it has settled as far 
as it will, usually until about one-half of its volume has become 
clear. This requires about three or four hours. The clear part 
is then drawn off by means of a syphon or a swivel pipe, and run 
into a so-called “catch-pool,” in order to retain here such par- 
ticles of manganese mud which had been passed with the syphon 
through hasty or careless manipulation. From the pool the 
chloride of calcium solution is then run into the next river. It is 
one of the many advantages of this process that its waste liquors 
have been pronounced by the Rivers’ Pollution Commission 
“admissible into rivers with no other ill effect than that of 
rendering the water a little harder.” 

The mud from the mud-settlers, containing from four to five 
pounds of peroxide of manganese per cubic foot, is then ready 
to be used in the stills. There it re-acts upon hydrochloric acid, 
liberating chlorine, with reproduction of exactly such a residual 
solution as was commenced with. 

In some places the mud from the settlers is not directly passed 
into the stills, but first into an agitating tank, in order to make 
the mud of the different settlers uniform in density before bring- 
ing it in contact with the hydrochloric acid. 

In the factories of the Tyne district the mud has, before reach- 
ing the still, to be treated in open vats with hydrochloric acid 
in order to expel the carbonic acid of the carbonate of lime 
which came into the oxidizer, and subsequently into the mud- 
settlers, with the cream of lime. This precaution is necessary in 
order to avoid the inconvenient frothing which would ensue in 
the stills through the evolution of the carbonic acid. 

In those cases where the mud is so much exposed to the 
atmosphere it is also necessary to warm it before passing into 
the still, in order to save the injection of too much steam into the 
still, which would dilute too much the still liquors. This prelimi- 
nary warming is effected in the so-called “ mud-warmers.” 

The Lancashire lime being almost entirely free from carbonate 
of lime, the chlorine manufacturers dispense with these two 
vessels, the mud-vat and the mud-warmer ; and in most cases 
the mud agitating tank is also omitted, so that the mud runs 
directly from the settlers into the stills. 

It has been above stated that the chloride of manganese 
liquor was left for a while at rest before being run into the 
oxidizer, in order to allow the sulphate of lime to subside. This 
sulphate has, before being finally removed, to be washed care- 
fully, in order to dissolve out the chloride of manganese, which 
the sulphate of lime retains mechanically. This deposit of the 
sulphate (and of some few other matters) constitutes at present the 
only unavoidable source of loss of manganese ; for though an 
exhaustive washing of the deposit could easily be effected, the 
washwaters would, on account of their bulk, be of no use. A 
loss from about 4 to 7 per cent. must therefore be suffered with 
the removal of the sulphate of lime. It is, indeed, possible to 
reduce this loss through careful working to about 2 per cent., 
but such delicate working is not likely to be met with in an exten- 
sive manufacturing establishment. The only other sources of 
loss are leakage of vessels and the running away of mud by 
careless workmen with the chloride of calcium solution from the 
mud-settlers. The former of these two sources of loss ought 
never to exist, and the latter is eliminated by passing the chloride 
of calcium solution, as already mentioned above, into catch- 
pools, in which any mud that may have come with it is allowed 
to deposit. 

With regard to the first and chiet source of loss, Mr. Weldon 
intends to do away with it by obtaining for the still-operation 
hydrochloric acid free—at least of any appreciable quantities—of 
sulphuric acid. This he hopes to effect by conducting the con- 




















densation of the hydrochloric acid gas, as it comes from the 
salt-cake furnaces, in such manner, that the oil of vitriol should 
be retained in a special vessel before it reaches the coke-tower. 
Should he succeed in this plan, his method, already so simple, 
would yet be considerably improved. Two parts of the present 
process would then be dispensed with : first, the well, because in 
the absence of sulphuric acid the free hydrochloric acid of the 
spent liquors could be neutralized by manganese mud instead 
of by chalk, and this neutralization could be carried out in the 
still itself ; secondly, the “ chloride of manganese settlers,” for in 
the absence of the sulphate of lime deposit the neutralized still 
liquor might at once be pumped into the oxidizer. In addition to 
the simplicity of the manufacturing plant, there would also be 
the saving of time and of the price for the chalk. 

The chlorine produced by means of artificial peroxide of 
manganese is declared by all manufacturers who work the 
Weldon process to be perfectly pure, and yielding the strongest 
bleaching powder. Moreover, there is from 20 to 25 per cent. 
more bleaching powder produced from a given quantity of acid 
by the regenerating process than by the old one, the native 
manganese process. This larger yield of chlorine is mainly due 
to the artificial manganite being so easily soluble that it can 
very readily be caused to neutralize from 95 to 99 per cent. of 
the hydrochloric acid employed, which is a much larger propor- 
tion of it than can be neutralized when working with manganese 
ores. Further, the yield of bleaching powder is not only of high 
strength, but it is so with extreme regularity. The limits of 
variation during 13 consecutive weeks in the strength of bleach- 
ing powder made at six of the largest factories were 35 and 38 
per cent. of chlorine. 

When we finally compare the costs of the old and the new 
processes, the advantage of the latter is simply amazing. One 
ton of bleaching powder, exclusive of acid, casks, and general 
charges, which are the same for both processes, costs :— 





By Native Manganese Process. 
eS a 
16 cwt. of manganese, at 1455. per ton 5 16 0 
im. lime » «08. - ; : it 2 
Steam : 5 0 
Labour 12 6 
£7 4 8 

By Weldon’s Process. 

S. & 
25 cwt. of artificial manganite, at 125. per ton 15 oO 
27. ~~», __ lime, at 16s. per ton ; : ~ ah os 
4  ,, limestone, at 12s. per ton ; 2 5 
Labour . ; : ‘ : ‘ ‘ ; 10 oO 
£2 9 0 


A plant for this process, to make 35 tons of bleaching powder 
per week, costs, at the present high rates for materials and 
labour, about £2,300. This sum includes the blowing engine, 
the engines for pumping and agitating, all the necessary gearing 
and other machinery, all the vessels required and their fittings, 
the stills, the well, and the woodwork. 

We have already seen that all the lime used in the process is 
thrown away as sulphate cf lime and chloride of calcium. With 
the latter about two-thirds of the chlorine contained in the acid 
employed are also lost. To remedy this imperfection Mr. 
Weldon has already proposed a plan, of which I may perhaps 
give a sketch on some future occasion. 


THE WESTINGHOUSE AIR-BRAKE. 


BOUT three years ago Mr. George Westinghouse 
invented and patented an improved air-brake for 
railway trains, and, as the various trials to which 
it has been subjected, and improvements sug- 
gested by these trials and introduced into the 
details for its manufacture during these three 

years have rendered it very perfect, we give our readers a short 

general description of the principles of its action. 

The various parts consist of an air-pump, an air-vessel or 
reservoir, and two small iron tubes running lengthways beneath 
each carriage, with cross branches leading to an air-cylinder 
secured under the centre of the carriage. When the train is being 
“made up,” as it is termed, the gas pipes are connected together 
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by means of lengths of india-rubber tubing, a piece of which is 
permanently secured to each pipe, and when connection is to be 
made between two carriages the two lengths of flexible tubing 
are united by a very ingenious coupling. It consists of two 
metallic nozzles, a nozzle to each tube. Each nozzle has within 
it a valve and two seatings, and between the two seats is the valve 
which fits either indifferently. This valve has a stem projecting 
on both sides some inches, and which, when the joint is made 
up, bears at each end in such a way that it is retained in a 
central position between the two seats, and the communication 
is then clear ; but, if by accident the joint gave way, then the 
valve would close the end of the pipe, and thus prevent the escape 
of the air. The outer part of one nozzle has a recess turned in 
it all round, and the corresponding portion of the other has two 
projecting spring bars, or pieces made with projecting curves in 
their outer ends. Two longitudinal notches are cut in the rib 
forming the side of the recess. The parts of the nozzles beyond 
these recesses and notches are, in the one instance turned down, 
and in the other bored out so that one fits within the other ; and 
an india-rubber packing-ring is likewise introduced to keep the 
joint air-tight. When the joint has to be made, the end of the 
one nozzle is pushed within that of the other, the spring projec- 
tions slipping into the recess through the longitudinal notches, 
and then by giving the joint a half turn, the union is made good 
just as is a bayonet joint. ‘The air-cylinder under each carriage 
has a rod which acts on a rocking bar, the rocking bar actuates 
the brake-blocks in the same way that it does with the ordinary 
brake, worked with a screw by the guard in his brake-van. As 
we propose to place before our readers at a future time complete 
drawings of the entire apparatus, it is not necessary for us to 
enter into any elaborate explanation of all its several details 
now; we will confine ourselves to a consideration of the points 
that constitute in the abstract a good brake, and consider how 
far the Westinghouse brake fulfils the requisite conditions of 
such a machine. From the joint causes of an increased traffic, 
a demand on the part of railway passengers for greater speeds, 
and an additional number of fast trains, coupled with the 
amalgamations already effected between hitherto rival com- 
panies, whereby the amalgamators obtain power to work over 
each other’s lines, the danger attendant on railway travelling 
is increased, however statisticians may labour to demonstrate 
the contrary; hence one of the details of railway machinery 
demanding just now much, and likely by-and-by to demand a 
still larger degree of attention from traffic managers, is the 
means of speedily arresting trains that are in rapid motion, w7th- 
out discomfort to the passengers themselves. We put the italics 
purposely, because the bare question of arresting a train within 
a short distance has been settled for some time, but much more 
than this is needed for a good brake apparatus, either for 
passengers or for cattle-trains. In order to find out the requi- 
site qualities of a good brake, we must take the evidence of a 
traffic-manager, of a passenger, and of the passenger’s physician. 
The traffic-manager insists on means for quickly arresting the 
speed of any train, because, he will say, passengers now-a-days 
are not satisfied with any speed under forty miles an hour, and 
are even willing to run a moderately increased risk of death or 
disablement in return; but why are they satisfied about the 
additional risk? simply because they know that whether they 
have an insurance ticket or not, the bare fact of their being rail- 
way passengers is sufficient insurance in itself, for if they are 
killed or disabled, is it not written in the book of the chronicles 
of the law courts the damages awarded by juries to the sufferers 
and victims of railway accidents ? Continuous railway brakes 
are not new, no one of our metropolitan lines could be success- 
fully worked without them, but the great evils of most of the 
continuous brakes heretofore adopted are twofold: first, they 
totally skid the wheels and injure the tires by the friction and 
heat caused by the attrition on the rails; and, secondly, when 
relieved, the train recoils so much and so violently as to knock 
the passengers about to an extent much the reverse of what is 
conducive to comfort. The total “skidding” of the wheels too is 
attended with the evil, which medical men tell us is destruc- 
tive to health, particularly so to the health of nervous patients, 
which arises from the disagreeable “ jarring” of the carriages 
while they are in motion with the wheels locked. Mr. Westing- 
house’s brake we must fairly confess, is free from these objections, 
free from them because, first, the wheels are o/ skidded, secondly, 
the pressure on the blocks is elastic in its action, consequently, 
while the arrestive action is quite as effectual as where the 
wheels are perfectly “ skidded,” some engineers assert that pinch- 
ing the wheels without arresting their revolutions is a more 
effectual check to the momentum of the train than “ skid- 
ding.” No recoil takes place in the train because of this, and 
because the brake is so instantaneous in its action that the 
driver, who has sole control of its action, can release the 
wheels just before the train comes to rest, so that the recoil 
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; due to the spring of the draw-bars is avoided. Vibration 
| or “jar” is likewise obviated in the Westinghouse brake, by a 
very beautiful method of fitting the blocks, whereby advantage 
is taken of the elasticity of the air putting the brake-blocks in 
action. The cause of the vibration attendant on ordinary brakes 
is, that when the blocks are applied, the frame of the carriage 
and the wheels are one and the same, the action of the springs 
being altogether neutralized. The Westinghouse brake quite 
overcomes this evil. ‘The blocks, which, by the way, are of cast- 
iron, in order to provide against wear, are not bolted at two or 
three points to the sling-bars, but are attached to them bya 
pivot, thus the carriage spring can have some play, due to the 
radius extending from the centre of the brake-block pivot to the 
centre of the wheel. ‘This, some of our readers will say, is quite 
insignificant—just so; if the blocks were forced rigidly to the 
wheels, but, from the beauty of the Westinghouse arrangement, 
the action of a part of the springs supporting the carriage is 
transferred to the cushion of air acting on the brake-piston ; and 
between the two causes, passengers sitting in carriages fitted 
with this air-brake, experience no jar or vibration whatever. 
Air-brakes, as our readers are doubtless aware, were invented 
before Mr. Westinghouse devised his scheme, but all schemes 
for employing air-pressure in this way have received hitherto but 
little favour, for the following reasons. ‘The pump for getting up 
the pressure was worked by a belt, or other means of conveying 
the motion from the axle of one pair of the wheels to the pump ; 
then the pump worked directly on to the pipe which conveyed the 
air pressure along the train ; and the source of the power being 
thus situated so far from a considerable portion of the train, as a 
fact little or no pressure was available for it. Another evil of 
such an arrangement was, that from the time of applying the 
pump to put on the brake, till the latter was really in action, was 
a matter of some seconds, and, as a train moving at forty miles 
an hour passes over a very considerable number of feet in a 
second, a collision might very readily happen before the brake 
took effect. In the Westinghouse break these evils are done 
away with, because the pressure of air is always ready ; there is 
no pumping up to be done, because the air-vessel is always kept 
charged, and then, to apply the brake, all that is requisite is to 
turn the tap that regulates the communication, and the brakes 
are instantly put in action, and, as there is an air-cylinder fitted 
to each carriage, the power is always applied close to every set 
of wheels in the train, thus there is not the loss of power due to 
the brake cylinder being at a distance, stated above as being a 
defect in other air-brakes. ‘The reservoir is kept constantly 
charged by means of an air-pump of very ingenious construction ; 
it has no fly-wheel, crank, or eccentric. Until we place the 
drawings before our readers we defer the description ; but it is 
sufficient to say here, that, from the construction of the pump, it 
cannot by any possibility stop while the steam is turned on to it, 
and it can be worked as slowly as one stroke a minute. The 
pressure maintained in the air-vessel is from sixty to seventy 
pounds per square inch. While the train is on its journey the 
steam is always turned on to the pump, and the latter is at work 
whenever the pressure is less in the air-vessel than would balance 
the piston of the air-pump when steam was on its steam-piston, 
but comes to rest when the pressures are equalized ; but, if from 
leakage or other cause, the air-pressure diminishes, then the 
pump makes one or more strokes, sending up the pressure to the 
requisite extent. 

Mr. Westinghouse is an American, and has the works, at which 
the various details of the brake are manufactured, at Pittsburgh, 
U.S. The brake is now in operation on several railways in the 
United States, and is giving great satisfaction ; while in Great 
Britain it is in operation on one of the leading lines of railway 
in Scotland, the Caledonian, and most satisfactory experiments | 
have been carried out on the St. Alban’s branch of the London | 
and North-Western Railway. As examples of the performance of 
the brake we may state the following results of trials which were 
published in “ Engineering” some time since. On September 18, 
1869, a trial was carried out in presence of the Master Mechanics 
Association, U.S., and a train of six cars, running at a speed 
of 30 miles an hour down a gradient of 96 feet a mile or 1 in 55, 
was brought to a stop in 420 feet. On the Hudson River Rail- 
way also the brake was applied to a train making seven stops in 
forty-three miles, and it was found that the running time was re- 
duced ten minutes, owing to the promptness with which the train 
could be arrested at every station. In this country trials made 
on the Caledonian Railway were attended with excellent results. 
The tests were made on the line between Glasgow and Wemyss 
Bay with a train of twelve carriages and two vans, the brake 
being fitted to all the train, and to the tender as well ; thus it 
may be reasonably assumed that four-fifths of the total weight 
of the train was on the wheels fitted with the brake. The fol- 
lowing table, which we quote from “ Engineering,” will furnish | 
our readers with a fair idea of the effect of the brake :— 
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Ss = , 
se _ Time Distance 
: wait | seconds| run after 
Place where stop was made. Gradient oun at tae occupied | the brake 
edie: aca in making| was ap- 
applied. the stop. plied. 
Houston Station .| Level 50 19 264 
Bishopton .|I in 400 up 40 17 188 
Langbank. . . ./f in 200down| 58 23 276 
Ravenscraig Incline .|1 in 130 __,, 50 20 268 
Near Inverkip Station|1 in 68 ,, 60 23 308 


In trials made on the London and North Western Railway 
between Stafford and Crewe with a train of six composite car- 
riages, to all of which and to the tender the brake was applied, 
the retarding weight being thus about two-thirds of the entire 
weight of the train, the train was brought to a stand in nineteen 
seconds, the speed when the brakes were applied, being forty-five 
miles an hour. : 

On Thursday, the 2oth February, a special train left the Victoria 
Station of the London, Chatham, and Dover Railway for the 
purpose of a trial being made of this brake. The train con- 
sisted of a break-van, two first-class carriages, one second-class 
ditto, one first-class, one second class, and another brake van. 
The train was drawn by one of the company’s most powerful 
express engines. The company included Mr. Kennedy of the 
Bombay, Baroda, and Central Indian Railway, Signor Moleno, 
engineer of Meridionale Railway of Italy, Mr. Martley, locomo- 
tive superintendent of the Chatham and Dover Railway, Mr. V. 
Hill, superintendent of traffic at the Victoria Station, and 
several other gentlemen. The train started at 12.35. First stop- 
page was between Brixton and Herne Hill Station ; speed when 
brake was applied thirty miles an hour ; time from application 
of brake till train was brought to a stand was 22 seconds, 
gradient 1 in ror up. Second stop was at Dulwich, in 30 seconds, 
speed 4o miles per hour, incline 1 in 1o1 down. Third trial at 
Penge, speed 45 miles per hour, time of pulling up 30 seconds ; 
incline t in 101 down. Fourth trial, time 28 seconds, speed 40 
miles per hour, incline 1 in 300 up. Fifth trial, time 20 seconds, 
train arrested in 400 yards, incline 1 in 100 down. Speed 48 
miles per hour. The total weight of train and passengers 110 
tons. Weather dull and foggy, but rails not greasy. The brake 
blocks were only just fresh from the foundry, and had not got 
worn to fit the wheel reins properly, so that this to some extent 
prevented their acting as perfectly as they otherwise would have 
done. 


THE WORDS OF MASTER SALEBRIN. 
(From the Gazette des Beaux Arts.) 


MUST confess I was surprised when Master 
Etienne Salebrin, joiner to Henry II. was an- 
nounced. However d/asé they may be in the habi- 
tations of ghosts, a visitor so unexpected did not 
the less take me by surprise. But there was 
nothing very fearful about him. He was a little 
man, dressed like you and me, round, with a colour, no beard, 
two small eyes full of fire, short and thick grey locks. He apolo- 
gized for the liberty he had taken, and only requested permission 
to cast his eyes round the furniture of the apartment. 

“Master Salebrin is an original. He has seen much since his 
death, but he retains his old notions. According to him the arts 
make no progress, the workman does not improve in skill, nor 
is he happier, the patron is not more enlightened, society is not 
improved. Those folks of the old rég¢me are all alike. The 
singular old man. I still hear his rapid footsteps, for he wished 
to see everything. He went, he came, and all at once uttered 
a cry, and ran towards a modern object. A minute more, what 
joy! whatasigh! He fled, with his hands extended, as if he 
was going to wish a good day to an old friend. “ Ay! ay!” 
says he, * here is an old acquaintance. That is good. Look at 
that table ! the grand fan-like outline of those four monsters, the 
fine scroll of the cross rail, and these two leaves so skilfully de- 
signed and so well adapted! And that console, supported by 
two harpies firmly planted upon two lions! It is elegant, rich, 
bold, and in good taste, like a great lord.” He recognized at a 
glance the hand of Phillipot the Lyonnese, a skilful man, who 
ended by getting indoctrinated by these Italians. After all Lyons 
is on the road from Florence to Paris. 

“ Now here is a French work to the tips of the rails ; a buffet, 
small, commodious, handy, and pleasant to look at. But 
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BUFFET. 





CONSOLE TABLE, IN CARVED WALNUT, OF THE SIXTEENTH CENTURY, 


(In the Collection of M. Bonaffe, 











= = ; CASKET. 


WALNUT TABLE OF THE SIXTEENTH CENTURY. 


(In the Collection of M. Bonaffé.) 


EXAMPLES OF SALEBRIN’S WORKMANSHIP. 














nothing can be simpler, and everything is well balanced and 
well placed ; the lines are good, the proportions correct and to 
the point, and the ornaments are judiciously disposed. There 
is a something which attracts and detains the eye all at once. 
Works in oak are characterized by powerful carpentry, sober pro- 
files, large and heavy sculpture, and a genial air of robustness. 
| | Whereas the cabinets in walnuts, for example, are treated with 
greater delicacy and pliancy, and for more delicate uses. Then 
you have the art in wood, frank and open, without trickery. 
O, modern Parisians! worshippers of false gods, why don’t 
you make more of it ? 
“Though I have been dead three centuries, I do not the less 
know my trade, and I can easily distinguish a fine work from a 
failure. You have no longer trade-guilds, wardens, trade-free- 
dom, nor privileges of any kind. The old corporations were 
serviceable ; they preserved tradition, they fostered emulation, 
and they shut the door on mediocrity. Now, you have liberty 
| and machinery. No doubt, your emancipated schools are going 
| to do wonders. Your architects, your painters, your sculptors, 
invent ingenious forms appropriate to the discoveries of science 
and the necessities of the age ; and they are reproduced in any 
number by the machine. To produce still more rapidly and at 
a still lower cost, they introduced division of labour, an exe- 
crable invention, which isolates power, and destroys that com- 
| munity of thought and effort, without which nothing fine can be 
| created,” &c. &c. 
“ Now, papa, get up,” said a small voice, very modern, “ you 
are wanted.” ‘(Come in,” I replied, rubbing my eyes ; “I have 
| 








had a‘singular dream. Sit down, and have a cigar.” 


THE SILK INDUSTRIES OF ITALY. 
(From an Italian Correspondent.) 
I. RAw SILK. 


Maleo, 9¢2 March, 1873. 


HE busiest season of our great silk industry is just 
upon the point of commencing ; for these next 
three months, from the early days of April, when 
the silkworm is hatched, to the latter end of June, 
when the cocoons are sold, is a very anxious and 
laborious period to all concerned, the peasant as 

well as the capitalist. 

Silkworm rearing and silk-spinning are, of course, like all the 
other trades, arts, sciences, and discoveries—and with greater 
truth than most—traced back to a Chinese origin, and to some- 
thing like antediluvian times. The Chinese, with their national 
greed, rigidly prohibited the exportation of the worm, and 
according to an ancient myth, its introduction to Europe, was 
due to the ingenuity of two Persian monks, who, in the year of 
our Lord 525, secreted some of the eggs of the silk-worm in a 
hollow cane, and bore their precious thievings to the Emperor 
Justinian. By him the cultivation of the silk-worm was wisely 
encouraged, and soon became a source of income to the Empire. 
To the East we are also indebted for the mulberry-tree. From 
probably the time of the tenth century, that same form of mania 
which elsewhere took the guise of a belief in the philosopher’s 
stone and in the elixir of life, was common in all silk-producing 
nations: given the mulberry-leaf to produce the silk-thread 
without the intermediate aid of the worm ; to discover by earnest 
study and incessant experiment what chemical and mechanical 
changes do actually take place in the body of the useful little 
grub, and then to reproduce the same changes on a scale as 
large as the skill of the engineer and the laws of demand and 
supply should see fit. A grand dream, truly ! and may be not 
altogether impossible ; for not many years since a patent was 
taken out by one of your countrymen which, though not alto- 
gether successful, still suggested an idea of success. Once pro- 
duced in sufficient quantities and at a minimum of expense, 
silk could not fail to supersede all other fabrics, for it is 
warmer than wool, lighter than cotton, and more durable than 
either. 

In Sicily the production of silk was actively prosecuted as 
early as 1048; and Milan, Florence, Genoa, and other Italian 
States, soon after became celebrated for their silks and silk- 
stuffs. From Italy the art extended to France, being brought 
thither by Milanese workmen when the city of Milan was in the 
possession of Louis XI. and Louis XII. 

Now, unfortunately, France, England, Switzerland and Ger- 
many, have all surpassed Italy in the weaving of silk, and even 























304 THE PRACTICAL MAGAZINE. 


in silk-spinning, France has taken an easy lead ; for the fate of 
Italy and Italian industries under foreign dominion and internal 
strife, is patent to the whole world. Nevertheless, the excellent 
breed of Italian silk-worms, and a climate more than any other 
favourable to the mulberry-tree, have enabled Italy to supply 
the best raw-silk, a faithful image of the Italian nation, ever rich 
in genius and talent, and still so poor in knowledge ! 

The terrible year 1857 was nearly fatal to our silk-spinners, 
for a dreadful epidemic attacked and utterly destroyed our 
celebrated breed. This, however, eventually proved a blessing 
rather than a curse, for not only did it bring a greater scientific 
knowledge to bear upon the subject, but it compelled us to 
“seed” again at the natural home of the silk-worm, and thus 
we now possess a breed of worms probably purer than Europe 
had seen for centuries, and as there are forty distinct varieties in 
use, this is saying not a little. 

At present our “cartoon” merchants here send over their 
agents to Japan to examine and purchase the eggs or “seed” 
which is deposited on large square cards. Take a piece of grey 
cartridge paper, smear over with gum, pepper plentifully with 
small shot, and you have a fair representation of a cartoon of 
silk-worm eggs. M 

These cards are sold by the importer to those who rear silk- 
worms, either to men whose regular trade it is, or to peasants 
who make ends meet by the sale of cocoons. 

The eggs are vivified by the April sun, when also by a wise 
economy of nature, the mulberry-tree sprouts forth its tender 
leaves for the sustenance of the infant silk-worm. 

The silk-worm is extremely delicate, and requires the most 
fastidious care; fresh air, a constantly clean litter, and fresh 
food ; and it is no exaggeration to say that the silk-worm is 
tended like an only child, the more so as the variable climate of 
these parts does not allow us to build “ Tilim baars,” as they 
are called in Persia, where they use large wooden structures 
erected in fields and open to the air. 

Here then, the peasant say, having purchased a cartoon 
which may give him 60 lbs. of cocoons, if things go well, pro- 
ceeds to paper all his drawers and tables, then he strews a litter 
of mulberry-leaves, young and tender, which the new-born worm 
at once begins to nibble. 

If the weather is either cool or damp, the room is heated, care 
being taken that no smoke shall vitiate the atmosphere; if 
the rays of the sun are too ardent, the blinds are drawn down. 
The wife and daughters of the peasant are constantly in attend- 
ance to supply a fresh litter, or new food, and to watch the 
animal, which after the first week of existence goes into a pro- 
found sleep, called the “ first stage,” when it requires the air at a 
certain temperature, marked on thermometers sold for the pur- 
pose. The silk-worm, after sleeping a week, again begins to 
eat, and so on through four “ stages.” 

The insect now being fully “grown up,” feels the necessity of 
working; having been previously endued with the requisite 
material by the mulberry-leaf. 

This work consists of spinning a covering around its body, in 
which to pass the stage from worm to butterfly, in this not dif- 
fering from other worms of commoner description. The grub 
suspends itself to a twig byaslender silken thread. This thread, 
which is endued with gum, issues from two orifices in the mouth, 
being contorted into one by the motions of the animal; it is as 
thin as that of the spider. 

In seventy-two hours the silkworm has disengaged a continuous 
thread of eight to fifteen hundred yards and shaped it into a 
texture of the form of an egg, of the length of half to three- 
quarters of an inch, varying in colour, as does the animal, 
which, according to species, is white, yellow, light green,—in short 
white, green or yellow of innumerable light shades. The texture 
of the cocoon is exceedingly fine and strong, human fingers can- 
not tear it asunder; and this is not astonishing if we consider 
that the thread of silk will bear a weight of twelve grammes. 

The cocoon is now ready for market, and the peasant or capi- 
talist earns the fruit of his precarious labours; precarious, for 
should death or disease be busy among the silkworms the cocoons 
are few, and bad, and the rearer will perhaps not even cover the 
expenses of the mulberry leaves and other necessary articles, 
without calculating the time, labour and anxiety. 

Buyers (mostly silk-spinners) throng to this market to take in 
stock for the year. Great experience is requisite in buying the 
cocoon ; purchasers are guided in their choice by texture, colour, 
weight, shape, size and brilliancy ; but just as it is easy to buy a 
cartoon of inferior eggs so it is easy to judge wrongly of a cocoon ; 
silk-spinners, however, generally spin a sample of a lot before 
buying. A good cocoon costs now about 5s. a lb.; a large 
manufactory easily consumes 50,000lbs. in a year, and so a large 
capital is involved, and there is every reason for caution. June 
is a busy month, master and men work day and night; fora 
fortnight after the formation of the cocoon the chrysalis issues 























as butterfly by boring a hole in its ee A bored cocoon is 
useless, as the butterfly in its passage breaks the continuity of 
the thread and makes spinning impossible. 

It is evident enough that the millions of cocoons requisite to 
supply the world with silk cannot be spun in a fortnight, and 
that, therefore, means must be found to prevent the birth of the 
butterfly. 

This is done by killing the chrysalis. A whole stock then 
must be killed and the bad cocoons sorted to be spun with the 
chrysalis alive all within the fortnight. 

The Orientals had long ago observed that cocoons in their 
natural state, which had been long exposed to the rays of the 
sun, remained barren, and the idea naturally suggested itself to 
substitute the heat of boiling water for the ardent but capricious 
sun. By suffocating the chrysalis, the cocoon remained un- 
touched, and almost uninjured. 

To the primitive recipient placed over a kettle, modern 
science substituted ovens heated by steam ; and as it was found 
that steam by coming in contact with the cocoon, damped and 
thereby injured it by liquefying the gum, and ‘rendering the 
cocoon liable to mustiness, dry heat is now applied, the oven 
being warmed from the outside. 

The suffocation of the chrysalis is an operation requiring great 
care and experience, for on its success depend the quantity and 
quality of silk the cocoon will yield. If the heat be not sufficient 
the chrysalis remains alive, and the butterfly issues ; if excessive, 
it dries up the gum which gives gloss to the thread, and keeps 
the two component threads together; nay, excessive heat may 
even bake the cocoon. 

When the chrysalis is suffocated by steam, it is but too easy 
by leaving the cocoon over long in the oven, to let it become 
wet, in which case a rot ensues. 

The cocoon is generally left in the oven, heated to 45° for 
12 minutes, when it is taken out, placed in baskets, and covered 
with a damp cloth, so that the heat may not evaporate too 
quickly, and leave the cocoon too dry: and also, that by the 
slow cooling, any chrysalis yet alive may undergo a further 
suffocation. 

Upon the importance of this suffocation too much stress can 
scarcely be laid. My space, however, forbids, but I must add 
that cocoons spun freshly give a larger and somewhat better 
quality of silk, as the suffocation influences both colour and 
texture by affecting the gum. Consequently all that will not 
bear keeping, and as much more as possible, is spun in the 
fortnight, having been previously sorted. 

This sorting consists of the separation into lots, of the good, 
inferior and bad cocoons. 

For this purpose experienced women are set to work, who 
divide the cocoons as follows :— 

The Good being those perfect in shape, even in colour, and 
clean. 

The /nxfertor—defective in shape, or of a darkish colour, or of 
coarse grain. 

The Austy—those with spots of the colour of rust as the name 
implies ; this rust is caused by unhealthy excretions of the 
worm penetrating through the cocoon. 

The Bored—either by the butterfly, or by a little parasitic 
insect formed by the decomposition of the dead body of the 
silkworm. 

The Doubles—which contain two or more worms, so that 
instead of one thread these cocoons on being spun give more 
than one, or a thick and irregular thread. 

As the least defect in the cocoon of course affects the thread 
of which it is formed, spinners cannot be too careful in sorting 
their stock, which is "further and more carefully sorted day by 
day in the course of the year. 

Once sorted it is laid in the warehouse on tiers rising one 
above the other, and a portion distributed every day to the 
women who spin. When the quality is good, a kilogramme gives 
them a day’s work, but it takes longer to spin the same quantity 
of an inferior kind. 

The process of spinning, by which silk is extracted from the 
cocoons I must reserve for my next. 

Your Annual Exhibition, at which silk is to be one of the 
most important items, ‘is looked forward to here with much 
interest. 

A. S. 





IMPROVEMENTS IN THE MANUFACTURE 
IRON AND STEEL. 


OF 


By Dr. C. W. SIEMENS, F.R.S. 


“% |N important discourse, specially interesting to iron 
and steel manufacturers, was delivered on the 
20th inst. to a crowded audience of the Fel- 
lows of the Chemical Society, at their room in 
Burlington House, by Dr. C. William Siemens, 
F.R.S., on the manufacture of wrought-iron and 
steel direct from iron ore by a method lately perfected by him, 
and already adopted at some of our leading steel works. Dr. 
Siemens at first referred to a previous discourse delivered by 
him in the same room in May, 1868, when he described at 
length the various processes then in use for the manufacture of 
steel, including the melting of steel in crucibles in regenerative 
gas furnaces, and its manufacture by the Siemens-Martin 
(Serap) process, and added that since that date both these 
methods had been extensively adopted in England and abroad, 
notably by the Landore Steel Company, Messrs. Vickers, Sons, 
and Co., the Dowlais Iron Company, &c., &c., the first-named 
works producing at the present time upwards of 1,000 tons of 
steel per week, partly by the Serap process, and partly from the 
decarburization of pig-iron by means of iron ores. Touching 
manganese in steel, it was remarked by Dr. Siemens that 
whereas when a pig-iron, containing a sufficient proportion of 
manganese, was used for making steel by the Bessemer process, 
it was found unnecessary to add spiegel at the end of the opera- 
tion, but only molten cast-iron, to give the metal the necessary 
degree of carburization. In making steel on the open hearth of 
a regenerative gas furnace the manganese contained in the pig- 
iron is, on the contrary, almost the first ingredient that is 
oxidized, this oxidation being beneficial, inasmuch as the man- 
ganese which disappears with the slag takes with it at least a 
proportion of the sulphur and phosphorus contained in the 
metal, the material resulting from the operation being of supe- 
rior quality, similar to crucible steel, although only No. 3 Bes- 
semer pig-iron is employed for its manufacture. 

Dr. Siemens named different processes for making wrought 
iron which have been, or are still in use, from the Catalan forge 
to the blast-furnace and its necessary puddling furnaces, and 
gave the quantities of fuel required in each case for the pro- 
duction of a ton of wrought-iron, which vary between the limits 
of 10 tons of iron and 4 tons of coal, this latter representing the 
consumption when the most improved blast-furnaces and pud- 
dling furnaces are employed. He then described the various 
methods by which he attempted to solve the problem that he 
had in view, viz. the production of wrought-iron and cast-steel 
direct from iron ore in a manner suited to the requirements of 
the present age. In doing this, he not only gave an outline of 
all these methods, but took care to explain the causes of failure 
and the’ successive improvements made by him from time to 
time, which finally led him to devise the apparatus, the subject 
of his discourse. This apparatus consists of a regenerative gas 
rotative furnace, the rotator of which is lined with bricks made 
in a special manner from Bauxite (a mineral consisting chiefly 
of alumina), and into which, after having been heated to a high 
temperature, a charge of say one ton of iron ore with the neces- 
sary fluxes, or admixture of other ores to form a liquid slag under 
the influence of heat, is introduced. The rotator is thereupon 
set in motion, and an intense flame being directed into it in order 
to heat the ore thoroughly, carbon for deoxidation is introduced 
when the ore is on the point of melting, upon this a violent re- 
action sets in, and carbonic oxide gas is freely liberated ; to 
utilize which a blast of air is admitted through one of the regene- 
rators into the furnace, the admission of gas being at the same 
time reduced. It is found that under these conditions the metallic 
iron is soon precipitated from the molten ore, on which the slag 
is tapped off, and a greater speed of motion than before is given 
to the rotator to ball up the iron, which balls may be at once 
taken out for shingling, if it is desired to produce wrought iron, 
as they may be melted with the addition of spiegeleisen if cast 
steel is to be produced. A charge of 12 cwt. of wrought-iron 
may be thus made in two hours, and the same weight of steel 
in two and a-half hours with a consumption of 28 cwt. of coal 
to the ton of wrought-iron produced, or 30 cwt. to the ton of 
steel, which is about one-half of the weight of coal re- 
quired for making a ton of pig-iron in a blast furnace. 
Hitherto Dr. Siemens has mainly confined jhis operations to 
the treatment of pure iron ores, such as the African, Spanish, 
and hematite ores; but he has also tried inferior ores, 
as Cleveland and purple, with which he has succeeded in making 
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CEILING OF THE BILLIARD-ROOM AT MARIENBURG. 





4 


inal abiaditaiite —_—----—_———_ — — 
z 0° 


as 1-1 


od 
1% 


$ 

























































































THE PRACTICAL MAGAZINE. 





307 





very good iron, and he stated that he could make a better 
quality of iron from such ores than is possible by the methods 
now in use, by sacrificing a certain proportion of iron, as he 
considered that phosphoric acid is not precipitated so easily as 
iron, and therefore, by stopping the operation before the whole 
of the iron is reduced, this impurity will almost entirely pass 
away in the slag. 

The small consumption of coal recorded appears astound- 
ing at first sight, but it is considered that the proportion 
named should be ample for the purpose of melting and de- 
oxidizing the ore, which are the only two operations required 
by this process for the production of wrought-iron ; while by 
the existing methods the ore has to be deoxidized, carburized, 
and melted, and afterwards decarburized by puddling, all of 
which operations are attended with a large consumption of ex- 
pensive fuel, such as hard coke and good coal. Samples of iron 
and steel made by this process, partly supplied by the Landore 
Steel Company,and partly by Messrs. Vickers, Sons,and Co., were 
exhibited, and appeared remarkably good. It was stated that 
during a week’s work at the Landore Steel Company’s works, 
the yield inmetal had averaged 57°91 per cent. on the weight of the 
ore charged, which was mokta containing 63 per cent. of metallic 
iron, and that with an ore containing 58 per cent. of metallic iron, 
a yield of 51 per cent. had been obtained at Dr. Siemens’ Sample 
Steel works at Birmingham. 

The President of the Society (Dr. Frankland, F.R.S.), Pro- 
fessor Williamson, F.R.S., Mr. J. Lowthian Bell, Mr. Riley, and 


other leading metallurgical chemists, took part in the discussion 
which ensued. 


CEILING OF THE BILLIARD-ROOM 
MARIENBURG. 


AT 


DESIGNED BY OPPLER, ARCHITECT, OF HANOVER. 


in “YN the majority of structures in the best era of the 
a 4 ( Middle Age we find, both in the Gothic period and 
“3° 





that of the Renaissance, ceilings of wood where 
vaulted ceilings do not exist. These are partially 
ceilings of beams or inlaid works—-simply pieces 
of wood let in. The beam ceilings belonging, as 
a rule, to the earlier periods, are very few in number; but we 
know that they were built up on the beams themselves, the latter 
being exposed, and each beam carved and planed off. The 
spaces between the beams were closed by planks, the joints of 
which were either dovetailed or covered by narrow ridges. This 
entablature was supported by ridge pieces longitudinally let 
into the beams. According to the arrangement of this planking 
the utmost variety of pattern could be presented in the ceiling, 
and it could be simple or enriched, according as the planks were 
ornamented by carving or painting. In plate 13 we present 
such a beam ceiling, as executed at the Royal Palace of Marien- 
berg. The section at foot plainly shows the mode of construc- 
tion, and it is evident that by double insertion greater richness 
has been attained. The ornaments are cut massively in solid 








wood, so as to be effective at an elevation of sixteen feet. For 
the same reason the whole ceiling is boldly executed. The 


material is polished oak. The cost of the ceiling is about 75. 6d. 
a square foot—certainly a considerable price in comparison with 
stucco ceiling. But if it be considered that such a construc- 
tion is permanent, without taking into consideration flaws, and 
fractures, and constant restoration of the decorations, it is some- 
what remarkable to find it not more commonly employed, espe- 
cially in cases where strict solidity and characteristic finish is 
desired. Of the shallow ceilings to which we have alluded, 
where only a part of the beams, or none at all, is shown, magni- 
ficent examples of the time of the Renaissance are to be found 
at the Rathhaus at Augsburg, the Prellhouse at Niirnberg, &c. 


fF hyd) EANS of Protecting Textile Fabrics, &c., 
9 | from Fire.—A Paterno. (Anz. Chem. Pharm., clxi., 
RAVEN 282-284; Fourn. Chem. Soc., 2nd series, x. 337.) The 
~~ author reviews several substances which are used for 
this purpose. Some of them, as sodium tungstate, answer very 
well, but are objectionable on account of the cost. The author 
has made numerous experiments with various substances in 
their power of rendering fabrics non-inflammable. He recom- 
mends the following as being quite equal to sodium tungstate. A 
mixture is made (shortly before required) of 4 parts of borax, 
and 3 parts magnesium sulphate; this is dissolved in 20-30 
parts of warm water, and the dry fabric dipped into the solution, 
wrung out, and dried. The action seems to be to form an in- 
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soluble magnesium borate, which envelopes the fibres and pre- 
vents the escape of inflammable gases, thereby stopping the 
combustion, A second mixture consists of ammonium sulphate 
and gypsum. These mixtures may be used for such substances 
as crape, muslin, canvas, wood and rope. 


THE PRACTICAL NOTE-BOOK OF TECHNICAL 
INFORMATION USEFUL TO STUDENTS 
AND WORKMEN. 


(30.) 

ESIGNS for Ornamental Wood-Work. 
—Resuming the illustrations given in “notes” 
No. 4, p. 30, No. 6, p. 122, and No. 19, p. 182, 
we give in fig. 112 a drawing of a double eaves- 
board. To draw this, divide the diameter, @ 4, 
of the circle, a 4 ¢ d, into six equal parts, through 
the third of these, drawing the line, ¢ de f g, at right 
angles, to a 6 From 3, with distances equal to one of 
the parts on a 4, set off in the line, a c, to the points 6 and 
7; and through the points, 2, 4, 6, and 7, draw lines, form- 
ing a square. Then from the point 3 asa centre, with 3 § or 
or 3 I as radius; describe the circle, # 1, 7 5 @ Then with 
half the distance, 5 4, or 1 a, and upon the lines 6 and 7, pro- 
duced to right and left, describe from the centres, 7 4 8 9, the 
arcs of circles which will join the parts of circle, z 5 4 7, as 5 Z, 
1 m,n, 5 0, with the sides 2 and 4 of the square. The small 
circles, as 7 #, 8 9, give the standard for the various centres and 
centre lines, the moulded part, ¢, being drawn of the depth, as 
shown. Set off from the point, @, the distance of the diameter 
of small circle as 4, from the point, @, nine and a half times to 
the point, 4, which terminates the design. The line, 2a is 
drawn at right angles to gf, through the first part, the line, 7 s, 
through the third, and the line, ¢ #, through a point midway 
between the sixth and seventh points. All the circles and arcs 
of circles are either equal to parts or multiples of the standard 
circle, as 4, or of any one of the six divisions on the line, a 4. 
In fig. 113 the distance between a @ is divided into four equal 
parts ; through the first and third of these—beginning from 6— 
lines are drawn at right angles to a 6, and from these points 1 
and 2 circles are described, the radius of which is equal to one 
of the parts ina 4. From 4, set off distance 6 2, to c, and /, and 
through these draw, parallel to @ 4, lines / 7, c 4 ; the line, 
z 7, will be the centre line of one complete part of the design, 
the line, ¢ #, the dividing line, between two of these. From c 
set off cd to d, and through d@ draw de, parallel toda. The 
arcs, as & /, between lines a 4, dc, are described from centres 
a 6, dc, the radii being equal to twice the diameter of the 
small circles, 1 and 2, these forming the “standard” of the 
design. The moulded fascia being drawn in from c to m, the 
centre lines, 2 0, fg, and 7s, are obtained by taking the dis- 
tance 12 from the line, c 4, and setting off this from the point, 
m, on the line, # 4, then the line, z 0, is drawn through the 
first point thus obtained from m, the line, # g, on the fourth 
point. In fig. 114, we give a design for a railing or “ paling ;” 
in this, the distance, a 4, or the diameter of the circle, ¢, is the 
“ standard” of the design. In figs. 115 and 116, we give designs 
for barge boards, and in fig. 117 a design for “A Summer- 
house with Belvedere Tower Staircase, and Prospect Gal- 
leries. ” 





(31.) Memoranda on Cast-Iron.—In continuation of 
the subject, the last matter of which was given in note 21, p. 
184, we give the following :— 


(e). Strength of Cast-Iron to resist Tensile Strain. 





























No. of | No. of 

Eapeti- | resstie | h F “perl ‘Tensile Strength 

C—O ee el ee 

Table in| | Table in 

par. e) par. e - 

pea Pounds. Tons. | eae et Pounds. Tons. 
1 | 12694 5°667 || 10 15278 6'820 
2 15458 6901 || II 14426 6°440 
3 16125 7158 || 12 15508 6923 
4 | 17807 7°949 13 13511 6'032 
5 | 23468 10477 | 14 14511 6'478 
6 13938 6222 O15 13952 6°228 

; : ; 

7 | 16724 7466 || 16 13348 5959 
8 | 14291 6°330 || 17 25764 I1*502 
9 | 13735 6131 | 18 23461 10°474 
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(f). Ratio of Power to resist 


Tensile and Crushing Strain. 











No. of Ratio of Tension, &c. | No. of Ratio of Tension, &c. 
Specimen as to Compression.— Mean) Specimen as to Compression.— Mean 
above. | Result of Experiments. | above. Result of Experiments. 
I as I to 4°765 10 as I to 6°667 
2 Ito 6205 | 11 | I to 5°216 
3 Ito 5631 | 12 | I to 4°936 
4 rtoso53 || 13 | I to 5°555 
5 I to 4°518 14 | I to 6°735 
6 I to 6149 i I to 5811 
7 I to 6°577 16 | I to 5°712 
8 1 to 4°766 an I to 4°75! 
Q | I to 5°394 18 I to 6°14 


9 


(g). Mean Specific Gravity of Cast-Iron in the order of Specimens 
in pars. (2) and (e). See above. 

(1). 7°074.—(2). 7°043.—(3). 7°051.—(4). 7°093.—(5). 7°101.- 
(6). 7°042.—(7). 7°113.—(8). 7°051.—(9). 7°025.—(10). 7°024. 
(11). 7°071.—(12). 7'037.— (13). 6°989. (14). 7°119.—I5. 7°034. 
—(16). 7°013.—(17). 7°165.—(18). 7°103. 


(h). Mean Breaking-weight of various Trons (according to 


Fairbairn.) 

ea 7 ‘ } 
- . the Name and number of Sample. C. B 

Page arly denoting ‘Cold Blast,” H. B 














Strength. © Hot Blast” Iron. | i 
I Ponkey 3. .Ap 
2 Devon 2. i. 
3 Cleator Cc. B 
4 Oldberry 2. B.. B 
5 Carron 2. eB 
6 Beaufort . 3, 2B. 
7 Butterley . . EL B. 
8 Bute ; i 6.8 
9 Windmill End . 2, C. B 
10 Old Park . 7 SRE 
II Beaufort 2. i. 
12 Low Moor 2 <. 8. 
13 Buffery ily Heo he 
14 Brymbo 2. CB, 
15 Apedale 2 BB 
16 Oldberry . 2 C8 
17 Pentwyn . 2 
18 Maesteg ee 
19 Muirkirk . Be Se 3 

20 Adelphi Re Se | 
21 Blaina thy, Ron 
22 Devon +» % CAB: 
23 Gartsherrie . 3, H. B. 
24 rood 2) Gos 
25 Lane End A’ 

26 Carron 35 SB 
27 Dundyvon Sy Se es 
28 Maesteg (marked red) 

29 Corbyn’s Hall . 2, C. B 
30 Pontypool 2 

31 Wallbrook 3 

2 Milton 3. bt. 
33 Buffery i, HH. B. 
34 Level i; oe B. 
35 Pant 2 

30 Level 2. HB. 
37 WW... 5. 2 

38 Eagle Foundry 2, H. B. 
39 Elsicar = Se. 
40 Varteg 2. BB: 
41 Colsham :. EB: 
2 Carroll 2, CB 
43 Muirkirk . i, A.B 
44 Brierly 2 

45 Coed-Talon 2, oR. 
46 Blackbarrow . Cc. B. 
47 Coed-Talon 2. (C.:B. 
48 Samakoff’. : Cc. B. 
49 Monkland 2, Et. B. 
50 Ley’s Works t; Ba. 
51 Milton t, HB. 
2 Plaskynaston . 2, H. B. 


Mean Break 


ing-weight 


n lbs 


17 


-HPHHFfHHH+ 
NNN N WN & W & 
ANNWOO KO 
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Cast-Iron. Power of Bars 4 feet 6 inches long to resist Impact. 
No samples as in preceding Table. 











1 | 99 19 | 7790 «| «37 554 
2 | 589 2 rh a 38 618 
| a oe 21 | 747 39 992 
4 | 549 | 22 | 353 40 621 
5 710 | 23 998 4! 716 
6 807 24 =O 841 42 530 
7 889 25. | 629 43 656 
8 872, || «26 «| = 593 44 494 
9 795 | 27 674 45 771 
10 718 28 830 46 72 
II 729 29 727 47 600 
12 855 30 816 48 418 
13 721 31 625 49 709 
14 815 32 585 5° 742 
15 791 33 721 51 538 
6: | $22 | 34 699 52 517 
17 | 650 35 511 
18 | 886 36 570 
(/). Deflection of Cast-Iron Bars 4 feet 6 inches long. Sample 
was same as in par. (h). 
I 1°747 19 1°734 37 1°339 
2 1°09 20 1'759 | 38 I°512 
3 1‘OOI 21 1°726 || 39 2°224 
4 1005 22 1'790 || 40 1°450 
5 1°365 23 1557 || 4! 1°532 
6 1°599 24 1°825 2 1°231 
7 1°815 25 414 || 43 1°570 
8 1°764 26 1°3360 || 44 1°222 
9 1°58! 27 1°469 45 1°882 
10 1°621 28 1°887 46 1°736 
II I'512 29 1°687 47 1°470 
12 1°852 30 1°857 48 1'160 
13 1°55 31 1°443 49 1°762 
14 1°748 32 1°368 50 1°890 
i; | £730 33 1°64 51 1°52 
16 | 1811 34. 1°516 52 | 1°366 
- | 1°484 35 1'251 | 
138 | 1957 36 1°358 | 





kh). Specific Gravities, Colours, and Qualities 


of Samples of 


Cast-Iron.— Numbers same as in par. (h). 


I 7522 Whitish grey . 

a. °| giaesy White 

3 | 7°296 White 
4 | 7°300 White 

5 | 7°056 Whitish grey . 
6 7°069 Dullish grey 
7 7°038 Dark grey . 

8 7°0606 Blueish grey 
9 | 7071 Dark grey . 
10 | 77049 Grey . 

II | 7°108 Dull grey 
Iz | 7'°OSS Dark grey . 

3 | 7°079 oe 
14 | 7'017 Light grey . 
S| 7% Light grey . 
16 | 7°059 Dark grey . 
17 | 7°038 Blueish grey 
18 7°038 Dark grey . 
i | F813 Bright grey 
20 7°080 Light grey . 

2 7°159 Bright grey. 
22 7°285 Light grey. . 
23 7'O17 Light grey . 
24 7°031 Light grey . 
25 7°028 Dark grey . 
26 7094 Grey . 

27 7°087 Dull grey 

28 7°038 | Blueish grey 
29 7007 | Grey. . 

30 7°080 | Dull Blue 

31 6°979 Light grey . 
32 7'OSI Grey . 

33 6'998 Dull grey . 
34 7°080 Light grey . 
35 6°975 Light grey . 
36 7°031 | Dull grey 











Hard. 
Hard. 
Hard. 
Hard. 
Hard. 
Hard. 
Soft. 
Soft. 
Hard. 
Soft. 
Hard. 
Soft. 
| Rather hard. 
Rather hard. 
| Stiff. 
| Rather soft. 
Hard. 
Rather soft. 
Fluid. 
Soft. 
Hard. 
Hard. 
Soft. 
Open. 
Soft. 
| Soft. 
Rather soft. 
Fluid. 
Soft. 
Rather soft. 
Rather hard. 
Rather hard. 
Soft. 
Soft. 
Rather hard. 
Soft. 
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37 | 7041 | Light grey . Soft. 

38 7038 | Blueish grey Soft. 

39 6928 Grey . Soft. 

40 7°007 foo) ee Hard. 

41 7°128 Whitish grey Rather soft. 
2 7°069 Grey . : Hard. 

43 6'°953 Blueish grey Soft. 

44 7°185 Dark grey Soft. 

45 6°969 Bright grey Soft. 

46 7°172 Grey . Soft. 

47 6°955 Grey . Rather soft. 

48 7°216 Blueish grey Soft. 

49 6916 Blueish grey Soft. 

50 6°957 Blueish grey Soft. 

51 6'976 Grey . Soft & fluid. 

52 6916 Light grey . Rather soft. 


(32.) Memoranda on Slide-Valves of Steam En- 
gines, and mode of Setting them.—In note No. 17, 
p- 135, we introduced this subject by a few elementary re- 
marks on the “ distribution of steam” in the cylinder under the 
ordinary adjustment of the slide-valve. In fig. 118, we illustrate 
in this 
aaa a isthe cylinder, a’ a'being the part underneath, a a the part 
abovethe piston 44, ccthe piston-rod passing through the “ stuffing- 
box” d, in the cylinder cover ¢ ¢ ee. The “ steam-chest” or ‘“‘valve- 
chest” or box is at {fg g, the valve facing at back of cylinder 
against and upon the surface of which the slide-valve 4 / moves, 
to-and-fro motion being given to it by the rod 77, actuated by 
the eccentric rod not here shown, outlet //, is called the “ steam 
side” of the valve, and is that part exposed to the steam in the 
steam-chest to which steam is conveyed direct from the boiler 
by a pipe furnished with a throttle-valve ; the exhaust side, /g, 
of the valve is the interior of it 7 7 towards the “ exhaust port ” 
k k, the upper port leading to the upper side of the cylinder a a, 
is at Z Z the lower port leading to the lower side a@’ a’ of the 
cylinder is at #z # mz, the cylinder bottom is at 2 7. 

In note No. 17 we gave, near its conclusion, a brief descrip- 
tion of the terms “lap” and “lead” of the valve. We now go 
a little more fully into the important points of steam distribution 
in the cylinder. We have shown that the motion of the piston 
in the cylinder being reciprocatory, that is, moving from one end 
of the cylinder to the other, and back again in the contrary 
direction, this to-and-fro motion being converted into a 
circular one by means of the mechanical arrangements known 
as a connecting-rod and crank, the connecting-rod being the 
medium of joining the end of the piston-rod with the pin of 
the crank. The two rectilineal movements of the piston in the 
cylinder from one end of the cylinder to the other and back 
again to its original starting point, give one complete re- 
volution of the crank. Each movement of the piston from 
one end of the cylinder to the other being technically called a 
“stroke,” and one complete turn of the crank being technically 
termed a “revolution of the engine.” From the nature of the 
movement of the piston there must, it is evident, be two points 
in its stroke at which there is no movement, those being the 
intervals or periods when the piston ceases its motion in one 
direction before it begins its motion in the other, and the con- 
trary direction—these two points are technically called the 
“dead points” of the piston’s stroke—the crank has correspond- 
ingly two dead points in its revolution, one dead point being at 
that part of the revolution where the piston-rod, connecting-rod, 
and the crank are in a right line with each other—supposing the 
engine to be a horizontal one—and at which the tendency of the 
piston is to zsh the crank from its bearing, the other dead point 
being at the opposite point of the revolution of the crank, where 
the piston-rod, connecting-rod, and crank, being again all in 
line with each other, the tendency then of the piston is to Au// the 
crank from its bearing. The crank is carried past its “dead 
points ” by means of the momentum of the fly-wheel, this being 
imparted to it during the full action of the steam or the 
effective part of the revolution of the crank. On first consider- 
ing the subject, it might be supposed that the motion of the 
piston and the crank would be uniform—in other words, that 
certain spaces passed over in a straight line by the piston, would 
correspond to the angular spaces of the crank in its circular 
motion. Itis not so however, and if a diagram be made showing 
the relationship between the piston and the crank during a revolu- 
tion of the latter, the equal spaces traced by the crank pin will 
show unequal spaces in the travel of the piston; these spaces 
will be short at the commencement of the stroke of the piston, and 
will gradually increase in length as it approaches the middle of 
its travel, at which point they will reach the maximum, and again 
gradually decrease as the piston approaches the opposite 
end of its travel The “movement” by which the slide- 
valve is worked is known as an “eccentric,” this being in 
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fact a crank, and the slide-valve corresponds to the piston of 
the engine in the case supposed above. It will be seen 
therefore that the motion of the slide-valve is not uniform 
throughout its travel. This is one of the disadvantages of 
the slide-valve, as a valve, for as it moves gradually at the 
beginning of its stroke, it admits only of a partial opening of 
the exhaust port, so that the steam having to be forced out as it 
were to the exhaust port, it is what is technically termed “ wire 
drawn,” and gives rise to the injurious back pressure to which 
we have alluded in our preceding note (No. 17, p. 135). Theo- 
retically, and indeed for practical purposes, it is necessary 
that the “exhaust port” should not only be opened imme- 
diately, but that it should be opened widely, so as to admit of 
the most rapid discharge of the steam possible, the unequal 
motion of the valve and its gradual opening at the “ induction” 
or supply valve, does not operate injuriously, because the supply 
of steam to the cylinder is in proportion to the stroke of the 
piston in it, whatever that may be; and although the opening 
of the valve is at the first slow and gradual, the motion of the 
piston at this point of its stroke is also slow, and as it increases 
so also does the opening of the valve. It is therefore to correct 
the other evil that “ the lead” is given to the valve. We have 
said that the movement of the eccentric working the valve and 
the valve itself are not uniform, being similar in this respect to 
the respective motions of the crank and the piston, both the 
arrangements, in fact, possessing the same mechanical peculiari- 
ties. It will be, therefore, necessary here to trace the relation 
of the valve, the piston, the crank, and the eccentric to one 
another. While the piston is at the middle of its stroke, the 
valve is at the end of its stroke ; with the eduction or steam 
supply valve fully open, so as to allow the steam to enter the 
cylinder as freely as possible—on the other hand, while the 
piston is beginning its stroke, or at one end of the cylinder the 
valve is in the middle of its stroke. In this arrangement the 
eccentric is at right angles to the crank, one-fourth of the revolu- 
tion of the crank giving one-half of the stroke of the valve. 
This relationship of the piston, valve, crank and eccentric, is 
shown in figs. 119 and 120, fig. 119 showing the position when the 
piston is at the end of its stroke, and about to begin another in 
the opposite direction, fig. 120 showing the position when the 
piston is at the middle of its stroke. In both figs. @ is the 
crank, the dotted circle giving its line of revolution, 4 the 
eccentric, c c the line of the connecting rod, d@ the eccentric 
rod working the valve, e the valve at half stroke, at end of 
stroke in fig. 120, /the piston at end of stroke in fig. 119, and 
in the middle of its stroke in fig. 120. We have already pointed 
out that the maximum speed of the piston, and of the valve also, 
for the mechanical movements of both are precisely similar, 
when connected with the crank is greatest towards the middle 
of its stroke. Now in the above adjustment (in figs. 119 and 
120), while the speed of the piston is greatest, or while it is 
passing through the widest space, is at its maximum point, the 
valve is at its minimum. But in the arrangement the steam is 
admitted during the whole of its stroke, the eduction port being 
opened at the same time as the exhaust port, and the evils we 
have already pointed out are in existence, and there is no “lead” 
to the valve. This “lead” is given by adjusting the relationship 
of the eccentric to the crank, so that while the piston is 
at its “dead points”—already explained—the valve is not 
at the middle of its stroke, as in fig. 119, but is a little 
past it, the measure of this is the amount of the “lead.” 
This adjustment of the valve consists in passing round the 
eccentric upon the crank shaft, so that it is no longer 
at right angles to the crank, as in figs. 119 and 120, but 
moved forward or shifted round the shaft till it opens the 
valve at the required point. This operation being one of 
guess greatly, so far as the accuracy of the movement is con- 
cerned, the proper method of finding the exact position of the 
eccentric on the shaft should be adopted, and will be given here- 
after. In figs. 119 and 120, as already stated, there is neither 
lap nor lead in the valve. But with the eccentric set properly 
these are provided. In figs. 121 and 122 these terms are illus- 
trated. In fig. 121 the valve a a is supposed to be at the middle 
of its stroke. In fig. 119 the valve is in the same position, with 
the eccentric so placed that the valve has neither “lap” nor 
“lead ;” and it will be seen on inspecting that figure, that the 
solid parts 1 and 2 of the valve are just sufficient, or a trifle more, 
to cover the open parts, 3 and 4, of the ports leading to the upper 
and lower ends of the cylinder. But an inspection of fig. 121 
will show that the valve, a a, has its solid parts which slide on 
the valve face, 4 6, extended or lengthened on both sides of the 
ports ¢ d@. This extension or addition to the length of valve 
between the points 1 and 2 is the part which gives the “ lead,” the 
extension between the points 3 and 4 is the “lap.” We have 
already explained the office which “lead” plays in the distribu- 
tion of steam ; the use of “lap” is to hasten the release of the 

























































































THE 





steam from the cylinder after the piston has performed its stroke. 
Theoretically the instant the piston has completed a stroke, the 
steam which has impelled it onward during that stroke, should be 
discharged from the cylinder instantaneously, so that there should 
be no resistance to the motion of the piston when it is performing 
its contrary or return motion; this in practice cannot, however, be 
effected from the peculiarity of the valve motion already described. 
By giving an addition to the valve on the part between 3 and 4, 
this being externally to the port ¢, fig. 121, the valve, the port is 
opened a little sooner so as to admit of the quicker release of the 
steam, and the other port is closed a little sooner, so that the 
supply of steam is cut off, and that which is in the cylinder works 
expansively. ‘Lap,’ therefore, plays a double part. When the 
term “lap” is used, it is understood to refer to the extension of 
the valve externally to the port c, fig. 120, that is, towards the 
steam side, ¢ ¢, of the valve, aa. When the valve is elongated 
in addition internally to the port on the part between 1 and 2, fig. 
121, this is called “inside lap ;” the other extension is the part 
between the points 3 and 4, which is called the “ outside lap.” The 
“inside lap” is always less than that of the “ outside lap.” Some- 
times there is no lap at all, and in some cases less than no lap—- 
that is, the valve is shorter rather than longer internally, so that 
the valve cannot in this case cover both ports at once. A space 
being left, this may be supposed to be the distance between the 
dotted line 2 2 in fig. 122, which indicates the inside of valve, 
and the point 3 of the port ; this distance is technically called 
“the clearance,” and is in fact the reverse of inside lap, being, as 
we have shown, an extension of the width of the port rather than 
of the valve, so that when at the middle of its stroke the valve 
does not completely cover the ports. Fig. 122 also illustrates 
further the term “lap ;” suppose the valve to be limited on the 
steam side by the line 1 1, and the line 2 2 on the exhaust side 
of the valve, the port a@ will be closed, while the “lap” on that 
part between 2 2 and 4 4 admits of the port 4 being opened 
sooner so as to allow the steam to escape a little in advance, and 
thus to relieve some of the back pressure before the port a is 
opened. When the position is reversed, and 4 becomes the steam 
port, @ the exhaust, it is obvious that the “lap” will have the 
effect of closing the port 4 sooner, thus cutting off the supply of 
steam and permitting what has been admitted to the cylinder to 
work expansively. When the valve is in its middle position, as 
in fig. 121, what is then “lap,” as the part 3 4 at 4, becomes the 
“lead ” of the valve when the valve is at the end of its stroke, as 
at I I at port a, fig. 122, this being the amount of opening in the 
valve to admit steam to the upper side of the piston, while the 
piston is still making its stroke in the direction from 6 toa. By 
the term “ lineal advance” is meant the distance which the valve 
has passed its central point at the time when the piston has 
completed its stroke ; this “lineal advance” is always equal to 
the amount of the “lap” added to that of the “lead.” The 
term “angular advance” is the angle in excess of a right angle 
which the central line of eccentric makes with the central line of 
the crank. 


(33.) The Geometrical Solids, and their applica- 
tion to Working Drawings in the Constructive 
Arts.—In Note 20, p. 182, we gave illustrations connected 
with the cone ; we now take up the consideration of the solid 
next in our list—namely, the “sphere,” fig. 123. On the solids 





derivable from the sphere, depend the construction of domes 
(a dome is represented by a hemisphere, as in fig. 124), spherical 
roofs, pendentives in the building arts, and a wide variety of 
objects, as in mechanics generally, as the hemi-spherical ends 
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of boilers, &c., &c. A sphere is a solid, the bourdary of 
which is a curve, every point of which is equidistant from a 
central point, which is the generating point of the solid. The 
development of a spherical surface cannot be accurately deter- 
mined, only approximatively ; the principle generally adopted for 
the development of spherical surfaces, is to assume the peri- 
phery or outer boundary of the curved surface to be divided 
into a number of parts, forming a series of polygonal sides of 





solids, the surfaces of these terminating at a common point on 
the vertex of the sphere. A good idea of this may be obtained 
by looking at a terrestrial globe, the surface of which is divided 
into a series of parts, lines through which are drawn, all meeting 
on the points or poles of the globe, these forming the meridian 
lines of the globe. The parts by which a spherical surface is 
covered, are in engineering termed gores, and in carpentering 
their sides represent the position of the rafters. This is illus- 
trated in fig. 123, where the lines, a 6c d@, show the boundary 
lines of one of the parts or gores. Another principle adopted 
in the development of spherical surfaces, is to assume the sur- 
face of the sphere or hemisphere, or segmental sphere, made 
up of a series of cones, or rather parts of cones, the develop- 
ments of which give a horizontal series of curving parts, as 
shown ate f, gf, in fig. 123, these lines corresponding to the 
lines of longitude of a terrestrial globe. This principle is the 
basis of the method shown in fig. 125. 

a) To develope the covering of a hemisphere, as in fig. 125.— 
Let a 6 be the hemi-sphere, and the part to be covered, in depth 
equal to cd, this is assumed to be the side of the portion of a 
cone, of which ¢ df, 14, is the elevation, and the sides produced 
to g, complete the cone. Draw the line, ¢ 4, as to represent the 
base of the part of the cone, and divide it in the point, e, and 
draw through ¢ the line, ge, 7, at right angles to the base, a 4, 
of the hemisphere. From the point, e, with ¢ ¢ as radius, 
describe the semicircle c, 7, 14. Divide this into any number of 
equal parts, as 14 in the drawing. From g, the apex of the 
cone, as centre, with ¢ ¢c, g d, as radii, describe the arcs ¢ /, 
dz, and set off in the arc, c 4, the same number of equal parts 
as are in 14,7 ¢, towards A. Through the last of these, as 14, 
draw 14g, and through all the other parts similar lines, con- 
verging to g,c 14, 7d@is the covering of the part, ¢ df, 14. 
The whole surface of the hemisphere may be covered by a 
series of such parts, the quadrant, 4 4, being divided into equal 
parts, to give an equal depth to the covering surfaces. The 
other method of covering a sphere is now to be described, 

(6) To develope the covering of the hemisphere, as in fig. 126.— 
Let aéc be the vertical section of the hemisphere. At any 
convenient point draw a line, de, parallel to the base, @ 4, and 
dividing a 6 into two equal parts, in the point, 4; from 4, 
draw fA, gc, at right angles to a é, cutting de, in /; from centre, 
J, describe the semicircle, dg ¢. Divide the semi-circle, a c 4, of 
the section into any number of equal parts, as 22 in the drawing, 
and from these draw an ordinate, as 7 ¢, 8 7, 9 4, parallel to ¢ 4, 
cutting @ 6 in the points, 7/4, produce these to cut @e, in the 
points as at 7m, and 2. From /, as a centre with radius, taking 
in all the points in fd, as fu, fm, f /, describe arcs as ” 0, m f, 
£go. Make ad r equal to the breadth of one of the covering 
pieces or gores, and divide ¢@ 7 into two equal parts in the point 
s, draw fs produced to 4; and join d fand + /, the latter line 
cutting the arcs previously described from centre /, with radii / #, 
fm, &c. &c. From the point s on the line s 4, set off the same 
number of parts, and of the same length as are in the quadrant 
ac of the vertical section. Then from fas a centre, through these 
points at s 4, describe arcs as in the drawing. From any point, 
as y, measure from y to z, and set this off in the corresponding 
arc from 3, on the line s ¢ to x and w. Do the same with all 
the distances likewise taken from centre line sf, to the lineso7/, 
df cutting the arcs ” 0 m p, &c., transferring them to the cor- 
responding ones on s/, thus # v is equal to g /,and so on. Then 
through the points ¢ « w and d, draw a curve by hand, and 
also through the points ¢v x7, and the part #7 @ will be one 
of the gores or covering surfaces required; this being applied 
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to the hemisphere as likewise at 11 % in the vertical section, 
| @ 11 6, which may also be taken for an elevation. 
| (c.) To develope One of the covering pieces of a seomental 








Spherical surface as in fig. 127.—Let a g 6 be the segment of the 
sphere. At right angles to a 4, draw lines ae 6 f, and draw e f 
parallel to a 6. Let ¢ be the centre from which the sphere of 
which a 4 is a segment is described. Divide a 4, into two equal 
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parts in g,and draw ¢ ¢ dat right angles to a4; and from d 
describe the circle ¢ f, A i # With the distance c 4, from the 
point 4, describe.an arc cutting the diameter e / in the point 
z. From 7asacentre within the same radius c 4, describe the 
arch 7. Divide / 7 into any number of equal parts as seven, 
and from these draw parallel to e / the lines 1 /, 2 m, 3 m and 
so on, cutting the line @ & in these points. Set off from the 
point #4 half of the breadth % 0, h f, of one of the covering 
surfaces, and joinod, pd. From k produce the lined / to 8; and 
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on / 8, set off the distances from the arc #4 7, / to 8, and through 
the points from d@ as a centre describe arcs, one of which is ¢z, as 
shown in the drawing. Then from the point g, as where the line 5 
intersects the line d #, measure tory ors; and set off this distance 
g 5, from the centre 3 of the corresponding arc on the line 4 8, 
on each side of it to the points ¢ ~ Do the same with 
all distances obtained from the centre line d@ A, and transfer 
them to the arcs in & 8, and through the points thus obtained 
as ¢ w, &c., draw the curve bounding the surface 8 0 . 


THE ART OF SECRET WRITING. 





HE extension of the telegraphic system and the in- 
troduction of the Halfpenny Post Card are calcu- 
lated to revive public interest in a very curious and 
useful system—that of w»éting in cipher, the mes- 
sage to be understood by the sender and the receiver 
only. We proceed to describe many modes in 

which this may be effected. 














CRYPTOGRAMS OR CIPHERS. 

Writing in Cipher, Hieroglyphic Writing, Secret Writing, 
Steganography, Cryptography, Polygraphy—all are terms which 
have been applied with one common meaning ; and we shall find 
it useful to add another word, Cryftogram, to denote the crypto- 
graphic or secret message itself, in the same way that ¢elegram 
is now a generally accepted name for a telegraphic message. 

In the old days, when the sovereigns and governments of 
Europe were almost invariably prone to intrigue, secret writing 
in diplomacy was carried to a high pitch of completeness. Every 
foreign office had its staff of decipherers, who availed themselves 
of extraordinary means for interpreting despatches which (fairly 
or unfairly) came to hand. The language in which the cipherer 
probably penned the despatch originally ; the kind of cipher 
most in fashion at that particular time; the country, if not the 
actual city, in which he resided; the place for which, and the 
person for whom, the despatch was probably intended—all were 
studied, as far as any evidence, however slight, was obtainable. 
The cipherers and the decipherers waged a constant struggle to 
outwit each other—the one by constructing new difficulties ; the 
other by conquering the difficulties as soon as constructed. The 
late Mr. Jerdan, editor of the “ Literary Gazette,” mentioned in 
his “ Autobiography ” that, when a young man, he invented a 
new cipher, and took it to Lord Sidmouth, at that time a Cabinet 
Minister ; nothing particular transpired at the time, but Mr. 
Jerdan had the means of knowing that that same cipher came 
into use at the Foreign Office, and was regarded as rather a 
choice secret. There were several advertisements in the Z7zmes 
a few years ago, evidently questions and answers, which excited 
attention among experts or decipherers, many of whom sought to 
unravel them in vain. One of them commenced thus :—“S. 
Lmpi Fnpi C qgnl F pil F pink, Cmgil F pil Bqkng F hkom F 
hqon F ongl qudg F.” 

Most of the odd knacks, contrivances, decoys, blinds, now em- 
ployed by cryptographers were to some extent known to and em- 
ployed by the ancients. Substituting points for vowels ; arrang- 
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ing threads, knots, or ink-spots at determinate distances ; 
substituting one letter for another; inventing new arbitrary 
characters for whole words ; abbreviating words in their pre- 
fixes and affixes ; writing a long sentence of nonsense, with a 
clue to find the words which gave the proper sense—all were 
brought into requisition. Perhaps the most exquisitely funny 
kind of secret writing ever adopted was the following :—A 
master shaved the head of his Greek slave, wrote with some kind 
of indelible ink on the bald pate, and allowed the hair to grow 
again : the slave was sent to the correspondent, and shaved 
again, by which the message became legible ! 

Experts, or men whose business it is to detect the secret of 
cryptograms, derive great aid from a knowledge of certain pecu- 
liarities in the English language—peculiarities which have been 
discovered, some by grammarians and some by printers. Let us 
mention a few, as a sample :— 


The most frequently employed letter is ¢,; and next to this 
is 4. 

The most frequent double vowels are ea and ow. 

The most frequent consonants at the end of words are 7, s, 
and ¢. 

The most usual doubled letters are ¢e, 00, 7/, ss. 

Double vowels are mostly followed by 7, m, 2, r. 

The only single letters used as words are a, 2, 0. 

The letters that mostly come immediately after ¢ and ¢ are 2, 
a, 0, S$. 

The word most frequently used is Zhe. 

The letter @ begins three two-letter words in very extensive 
use : an, as, at. 

The letter 0 begins or ends eight two-letter words in very ex- 
tensive use : do, 20, no, so, to, of, on, or. 

More words in a sentence of average English begin with ¢ 
than with any other letter. 

In about three-fourths of all the words in a sentence, either 
the first or the second letter is a vowel. 

Among consonants, @ and # are most largely used ; after 
which come %, 5s, 7”, ¢. 

The letter g is always followed by zw. 

No English word ends with z, except the personal pronoun I. 


In all cases where a decipherer has reason to believe that one 
particular letter is used instead of another, and that the right 
one is uniformly avoided, such rules as the above are often very 
useful in enabling him to find a clue. 

It may appear unfair or ungenerous for a stranger to ferret 
out and make public a message which the two persons im- 
mediately concerned intended to keep private ; but this depends 
on the circumstances of each particular case. One writer on the 
subject observes :—The correspondence either is or is not in- 
tended to fulfil some desirable and praiseworthy purpose. If it 
is not, then may it be well to let sentimental damsels and youths 
know that their sighs and raptures are detected and laughed at ; 
while, if any really good and publicly beneficial object is held in 
view, then is it right to show that no cipher is safe, unless much 
more skilfully constructed than those usually met with in adver- 
tisements.” It may be safely concluded, that where a person 
uses the halfpenny post-card instead of the penny-post letter, he 
will not send any very secret or important message ; and that 
a cipher of moderate difficulty will be amply sufficient for the 
purpose, if he prefers not to adopt plain English. 

USEFUL METHODS OF SECRET WRITING. 

Let us now give plain descriptions of many methods or sys- 
tems of secret writing—leaving untouched those very elaborate 
and difficult contrivances which, if wanted for specially impor- 
tant purposes, may be safely left to the two correspondents to 
devise for themselves. 

By Invisible Ink.—There are many chemical liquids, which, 
if used like ink with a pen, are invisible, but which become 
visible when the paper is warmed before a fire. Onion-juice, a 
solution of sal-ammoniac, and a mixture of one part oil of vitriol 
with ten of water, are three of such liquids. The sender of the 
message may write it wholly with such ink (of course after agree- 
ing with his correspondent on the adoption of such a plan) ; or 
he may write an extract from any book with ordinary ink, and 
then make dots in invisible ink under such letters as would make 
up the words of the message ; or he may make dashes in invisible 
ink under complete words, when he finds them suitable for his 
purpose. 

By Superfluous Words.—A sentence may be written con- 
taining many more words than are required for the message, with 
an agreement between the correspondents that only some of the 
words, at equal intervals apart, are necessary to form the mes- 
sage ; but this requires the practice of a good writer to manage it 
well. A short example may be constructed thus :— 


But although I hope it will not yet return, it may soon do so. 
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The correspondents having agreed that only the 3rd, 6th, 9th, 
12th, &c., words shall be regarded as significant, read the mes- 
sage thus :— _ 

“ T will return soon.” 


A mode is sometimes adopted of so writing a sentence, that 
only the /e/t-hand portion of the several lines shall contain the 
message, all the rest being a mere blind to baffle curiosity- 
hunters. Let the following be taken as a rough-and-ready 
example :— 

I fear I shall have no companion. 
not be able 
to call upon 
you for two 
or even three 
days hence 


He will 
to accompany me; but I hope 
you shortly, to ask 

railway guides and maps, 

if you can spare them. Two 
will suit me very well, 


© 
= 


It will be seen that the left-hand portion, separated by 
scarcely perceptible spacing from the rest, gives the message— 

“T fear I shall not be able to call upon you for two or even 
three days hence.” 

If the sentence is really well constructed (which the above 
hardly claims to be), and if the spacing be scarcely appreciable, 
this forms a useful kind of cipher, seeing that there is no ap- 
parent secrecy to tempt the inquisitiveness of strangers. 

By Misplaced Words.—This is a peculiar form of cipher in 
which no words are wanted but those written, while all those 
written are wanted, and all are spelled just in the proper way ; 
but every word is out of place, so far as regards the sentence. 
Though displaced, however, they are not distributed at random ; 
the cipherer and the decipherer know where to look for every 
word, in its proper order to convey the proper sense. This plan 
is said to have been adopted by the Earl of Argyle in carrying on 
a treasonable correspondence in the time of James II. Every 
sentence looked like veritable nonsense. One of his messages 
began thus : 


I gone so I and refuse object first you time much ts way the our 
would have business very I possible of I send here against 
my ’till what little upon known not which money. 

The Earl and his confederates had agreed upon some mode of 
selecting the words at definite distances apart, and so going over 
the sentence again and again until all the words had been used 
up. Let us make a bit of nonsense of our own, further to illus- 
trate the matter : 


Many but better the useful it than art purposes may conun- 
drum of in be making cipher business made as writing and 
applicable an is in to amusement no diplomacy. 


This is constructed on the principle of taking every fourth word, 
and so proceeding until all are used up. They then form the 
sentence, which (unlike the Earl of Argyle’s) has certainly 
nothing very treasonable about it : 
“The art of cipher-writing is no better than conundrum- 
making as an amusement ; but it may be made applicable 
to many useful purposes in business and in diplomacy.” 


As it is easier to most of us to write nonsense than good sense, 
this may be a more facile method than the one last described. 

By Vertical and Diagonal Reading.—A mode of writing 
adopted in some Oriental countries may occasionally be rendered 
available in Cryptography. It consists in so arranging the letters 
of the words that one line must be read downwards, another 
upwards, and so on. An example may be constructed in the 
following way : 

Odimmrttpet 
bnunnouoloemo 
legcenhynros 
tsaneceinvece# 

gywecufaoye 
edbrtacycnin 
mez tivgoenais 


usual way, this is mere gibberish ; 


Read across the page in the 
alternately up and down, they pre- 


but when the lines are read 
sent the message— 


“ Oblige me by sending a written communication shortly, if 
you cannot personally come to see us.” 

are to be read 

downwards ; in 


Or the words may be so arranged that they 

diagonally, either sloping upwards or sloping 
some such way as the following : 

Ete 

eew 

mom 

nw p 

‘. oye 


Raecotd 
aryluo 
asigqgts 
lweeen 
urrbet 
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Whether read horizontally, downwards, or upwards, this is non- 
sense; but when read diagonally, with what railway people 
would call an “ascending gradient,” it comes out thus : 

“ Let me know how many parcels you require to be sent.” 

By Artificial Word-grouping.—There is a kind of enigma 
or rebus included among boys’ amusements (those of old boys 
as well as young), which suggests a very simple mode of secret 
writing. It consists in dividing off the letters of a sentence into 
wrong groups or words. Let the sentence be 





“* T received the parcel safely.” 
Throw all these letters together to form one very long word— 


“ Treceivedtheparcelsafely.” 


Then re-distribute them at random into groups, each looking 
like a strange word, and the cryptogram may present itself 
thus :— 

Tre ce tvedth eparc elsa fely. 


With a little tact, some very singular foreign-looking words can 
be thus concocted. And, if we throw in some capital letters 
here and there, the puzzle to the uninitiated will be all the 
greater. If we receive a message couched in the following 
form :— 


Sendm Etwodo zen A sbefo RE, 


it would unquestionably look very odd; yet it is only a simple 
disarrangement of— 


“ Send me two dozen as before.” 


As an enigma, it may soon be found out; but difficulties of 
various kinds may be added, such as are described under other 
headings. For instance, after grouping the letters into words in 
a random way, and throwing in some capitals, we may reverse 
the whole affair end for end. Treated in this way we get— 

Sra eveerh Tytrih tden G Ters ahnee Ugeht. 
An African looking affair, which resolves itself easily into— 

“ The Queen has reigned thirty-three years.” 


This method might render tolerably good service as a cipher for 
purposes not very secret ; although an expert could, if he pleased, 
soon ferret it out. 

By Stencil-plates—In many of the practical arts of paint- 
ing, paper-staining, lettering, &c., sheets of metal or cardboard, 
called stencil-plates, are usefully employed. They have holes 
cut in them, of determinate sizes, shapes, and positions, and the 
paint or colour can only go through these holes, being stopped 
out elsewhere by the uncut portions. Now, something of the 
kind is occasionally used in cryptography. Two plates are pre- 
pared exactly in the same way, one for each correspondent, with 
oblong openings at definite distances apart. When one of these 
plates is laid on a sheet of paper, the real message is written 
through the stencil holes, and then a number of unimportant 
words are introduced between them. The cryptogram may come 
out thus— 

I shall give up the hope of going to Scotland. I see, however, 

that you and Richard intend, to-morrow or Thursday, to 
start off. ; 


The receiver applies his stencil-plate to the paper, and finds that 
the only words left visible make up the message 


“ T shall hope to see you to-morrow.” 


It requires some tact, however, to arrange the holes and fill up 
the blanks. 

By using Two Letters only.—The great Lord Bacon, who did 
not deem cipher-writing at all unworthy of his attention, showed 
how the letters a and 6 could be made to do duty for the whole 
alphabet, by various modes of combining them. For instance, 
aaaaa might serve for “a,” aaaaé for “b,” aaaba for “c,” aaabb 
for “d.” It is certainly a clumsy way of conveying the message 


« Fly!” 





by means of 
aabab ababa babba; 


but the hint may be suggestive to those who are willing to bestow 
a little thought upon it. One form may be made very puzzling, 
by employing any Roman letters to represent the letter @ in this 
system, and any Italic letters to represent 4. 

Stodo cwlor zflat 


would be one among many forms that “fly” might assume ; 
each letter of the message being expressed by five Roman and 
Italic types in certain order, instead of by five a@’s and @’s in cer- 
tain order. 

By Transposing the Letters—A transposition of the actual 
letters of a message, without any substitution of extraneous 
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letters for them, may often be useful for simple purposes. The 
whole sentence may be transposed or reversed, beginning at the 
last letter instead of the first. Thus : 
E-gatsop ynnep decudortni llih dnalwor, 
complex as it looks, is nothing more than a reversal of— 
“ Rowland Hill introduced Penny Postage.” 


Or we might place the words in their proper order, but reverse 
the letters in each. In this way the message concerning Row- 
land Hill would present the form : 


Dualwor Llih decudortni ynnep Egatsop. 


Of course no one would think of consigning any secret of im- 
portance to so easily-guessed an enigma as this ; but the method 
may usefully be borne in mind, for occasional service. 

Or, transposition without rigorous and complete reversal might 
be tried as an experiment, allowing the words to come in their 
proper order. In this way, 

Oyru throbre srowg playdir ubt sit nuhhyteal 
might be one of many outlandish forms for the message, 
“Your brother grows rapidly, but is unhealthy.” 

By Substitution of Letters—A more secure method than 
the above is that of substitution,—not transposing the real 
letters into wrong places, but introducing altogether wrong 
letters. It may be done in an almost infinite variety of ways. 
We may use, at every stage, the next preceding letter of the 
alphabet ; or the next following ; or the next but one preced- 
ing ; or the next but one following; or the next but five, ten, 
&c., preceding or following. 

This has been rather a favourite plan in the cipher advertise- 
ments of the “ Times ;” but correspondents ought perhaps to be 
told that it is not quite safe from the scrutiny of persons a little 
practised in deciphering. For instance, there was one series of 
letters in which “ Cenerentola” was the assumed name of one of 
the correspondents, and in which each letter of the message was 
represented by a letter four stages earlier in the alphabet— by 
e, 2 by &, w by 4, and so on. An advertisement belonging to 
another series began thus :— 


Fimf ftqg ng2f ur ghqadk ymze yuzp etagxp, &c. 


The meaning of this becomes intelligible when we find that 
the twelfth letter in the alphabet in advance of the proper one 
has been used throughout ; that is, #z instead of a, 2 instead of 
6, o instead of c, and so on. When the twelfth letter carries us 
beyond the end of the alphabet, we begin a new one to complete 
the number ; and thus @ is represented by a, # by 4, g by c, &c. 
In another advertisement in the “ Times,” the first letter of the 
message was represented by the next after it in the alphabet, the 
second by the next but one, the third by the next but two, and so 
on for as many letters as there are in the word : each word to 
have a new series for itself. On this system : 

Tggh ca gcugjr Qquvx 
would be the form presented by the message— 
“ Send by parcel post.” 

Many contrivances may be adopted to lessen the chance of 
strangers being able to understand the message. We may, for 
instance, represent each of the first five letters of the message 
by a letter five ahead in the alphabet, each of the next five by a 
letter five in arrear, the next four by the fourth in advance, the 
next four by the fourth in arrear, and so on. Or we may com- 
bine a plan of substitution with a reversal of the alphabet itself, 
using a letter as far from the end of the alphabet as the proper 
letter is from the beginning—y for 4, x for c, w for d, &c. In 
one of the “ Times” advertisements a few years ago, by having 
a new key for the substitution at each word, Zanoyhgk meant 
“thousand,” jugyuehzbug, “consolation,” glplx, “never,” and 
eupl, “ lover,” in one sentence ; but the four words were framed 
according to four different keys. An expert found out the 
secret, but acknowledged that it had cost him some time and 
labour, and that the plan is quite secure enough for all ordinary 
purposes. 

In short, the method of substitution may be greatly varied at 
the pleasure of any two correspondents, and is quite secret enough 
for all except specially important messages. 

By Counterpart Tabulations.—When the mode of substitu- 
tion changes at every letter in the message, the correspondents 
will find it convenient each to retain a copy of some sort of 
table, and to agree on the particular way in which it is to be 
used. For instance; let the alphabet be fully written out, then 
underneath it a random alphabet, and then two others—the 
random alphabets differing one from another. They may assume 
some such form as the following : 


















































4abea@eforRre zg Rima Grr. 
Jd jyachbkhkcflgi2am, &c. 
\eReCafREUGZroOLy kh w, Be. 


3)xamiasngbrdsgw h, & +. 

Then, the alphabet (1) may be used in the first word, (2) in 
the second, (3) in the third, and so on; or the change may be 
made at every letter instead of every word; or in any one of 
many other ways that the correspondents may previously agree 
upon. 

One form which this method may assume is to use a hey 
word, known only to the two correspondents, and to determine 
from this what kind of alphabet is to be substituted for the real 
one at every stage. Let the key word be “cloud.” These five 
letters are, respectively, the third, twelfth, fifteenth, twenty-first, 
and fourth of the regular alphabet. The writer of the message 
adopts exactly these kinds of substitutions in the first five letters 
of the message, and then again in the second five, and so forth, 
insomuch that 

** Answer this” 
would be expressed by 
Cygght evcv. 

But this method is rather tiresome and difficult to adopt unless 
the correspondents are furnished with some kind of table or 
written key. Any person, with a little ingenuity, could construct 
such a table for his own use. 

By employing Numerals.—In all the systems of Cryptography 
hitherto described, letters alone are employed, substituted or 
disarranged in various ways; but numerous ingenious methods 
have been devised for using numerals, either with letters or in- 
stead of them. The simplest of all is that in which @ is sym- 
bolized by 1, 4 by 2, c by 3, and so on to 2, which has for its 
symbol 26. In this way— 

11212 1181892254 19165 12 25 
would signify— 
“ All arrived safely.” 
Another plan is to denote the six vowels by the first six 
numerals, and the consonants by any arrangement of numerals 
that the two correspondents may agree upon. 

The Greeks, our teachers in so many things, left us a few 
lessons on this as on other subjects. If we reduce our alphabet 
to twenty-five letters (which can easily be done by using z for 7), 
we can imitate one of the Greek ciphers by forming a square 
thus :— 


Lghik 
lZmuno 

, Fs 2 
YVwW*HeY Ss 


wmkW Ne 


Every letter can here be represented by two numerals—the one 
over it in the same vertical column, and the one at the side of it 
in the same horizontal line. Thus, @ would be represented by 
11, 2 by 32, s by 34, z by 55. A cryptogram on this system, 
42 34 32 111313 24 51 44 5433 34 43 43 33; 
would therefore mean— 
** T shall return soon.” 


A modification of this plan, rather clumsily contrived, was used 
in a series of 77mes advertisements, and was easily detected by 
a writer in the Quarterly Review, who thereby found that two 
silly young people had been exchanging their hearts and darts, 
loves and doves, by this means. 

The same numeral may be made to denote two or even three 
different letters, so as to economise the number of figures written 
down. - We will construct the following table or key on this 
principle :— 





23245 697 8 9 5 
aetouyypk tm 
eta Ff FRe EGP *# 
¢stmeseit 8 


In six cases one numeral suffices to denote three letters ; in the 
remaining four cases each denotes two. On this system— 
6203 1 72996 15 
would signify— 
“ Send a reply at once.” 


But there is necessarily an ambiguity in all modes that leave the 
receiver in doubt concerning which of two or three meanings to 
give to a particular numeral. 

The two correspondents may agree upon some arrangement 
of the ten numerals which shall be known only to themselves. 
Let us suppose it to be the following :—9753186420. It is to be 
used and understood thus: the cipher, when received, is read 
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with the ninth word first, then the seventh after that, then the 
fifth after that, and so on; the numerous intervening words 
having no connection whatever with the message in its final in- 
terpretation. Any attempt to make real sense of such a crypto- 
gram would be exceedingly difficult, and therefore it is better to 
take shelter at once under zonsense. 


Peter the Hermit, Chang the Chinese giant, and (I think) 
Gulliver, held the opinion that hope is parabolic and 
crystalline. You, if you will send to Mudie's, can get the 
Catalogue, where the matter ts explained, and the two 
qualities illustrated. The books will soon be wanted, as 
there will be a tough controversy. 


If this nonsense hides from all but the initiated the fact that the 
rigmarole contains the message 


“T hope you will send the two books soon,” 
then it is very good nonsense for the purpose in view. Or, still 
more nonsensical words may be thrown in at random, without 
any attempt at grammar or syntax—taking care to bring in the 
significant words at the proper intervals. 

By Dots and Dotted Letters —A very successful kind of 
cipher, if managed with tact, is that in which, while one letter 
is a substitute for another, the addition of a dot to it makes it a 
substitute for a third. The total number of kinds of letter em- 
ployed may thus be much less than the conventional twenty-six. 

A well-constructed cryptogram on this principle was printed a 
few years ago :— 

p.qr.o vnpg.km ro j.kp nj.ouw pqn.nn kur.jp 
Lkulurlj prkj jkkgp rp. 
This means— 


URN 


“This method is not easy, there being more complication 
about it.” 
If the two correspondents well arrange their plan beforehand, it 
need not be very difficult. It will be seen that none of the earlier 
letters of the alphabet are given in this cryptogram; and an 
uninitiated person would have hard work to fathom the way in 
which the dots modify the meaning of the letters employed. 

Mr. Blair, the author of the article “ Cipher” in Rees’s “ Cy- 
clopaedia” (the best article on that subject in any of our Cyclo- 
peedias) constructed a cipher which he believed to be as nearly 
as possible undiscoverable by strangers. It consisted in a pecu- 
liar arrangement of dots on, over, and under a series of parallel 
lines. Two years afterwards, Mr. Gage, of Norwich, published 
a pamphlet on purpose to solve Mr. Blair’s riddle; but as he 
devoted fourteen close octavo pages to it, the reader will gladly 
keep clear of such a task in this place. 

By Mixed Symbols.--Many curious modes may be adopted, 
both to form new ciphers, and to increase the secretiveness of 
some of those described above. If we throw in several capital 
letters, they increase the strange appearance of the cryptogram. 
Thus 

Ero febsAne Zodo WT Emdnes 
certainly looks more complex than 
Ero febsane zodo wt emdnes 


—a reversed form of a message quoted in a former page. 

Instead of substituting one English letter for another, the sub- 
stitute may be any letter of a different shape in Greek, Hebrew, 
Arabic, or other foreign language ; or it may be one among the 
many kinds of character used by printers—such as commas, 
colons, semicolons, full stops, notes of admiration or of interro- 
gation, mathematical symbols, astronomical symbols, asterisks, 
&c. ‘Two persons, well versed in such type-characters, may 
agree that such and such among them shall represent a, 4, c, &c. ; 
but this would require care in writing. 

Some persons adopt a system of dashes and dots analogous to 
those used in electro-telegraphy by a few of the railway com- 
panies. Some simply omit the vowels from a sentence, which 
would make— 

Lkuhrsypssthsvnng 
stand for 
** Look in here as you pass this evening.” 


Whether this strange-looking word is at once easy to construct 
and difficult for a stranger to find out, every one will decide for 
himself. 

It greatly increases the puzzlement of a cryptogram if, by 
mutual agreement between the two correspondents, dots and 
asterisks, and other marks, are thrown in plentifully—not each 
as a definite symbol or character, but meaning nothing more 
than a blind, a false scent, a trap to catch and baffle the inqui- 
sitive. For instance, acryptogram given above. 


Eygght evev, 
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would appear much more mysterious if interlarded thus— 


*Eyetgh.t Every, 
and yet would be interpreted in the same way if it were under- 
stood that the additions were merely masks. 

As a fanciful kind of cipher, we may just advert to the use of 
music for this purpose. ‘The musical stave consists of five lines 
and four spaces, together with ledger lines and spaces above and 
below ; and two correspondents may agree that each of these 
lines and spaces shall represent a certain letter or numeral. 
Again, the musical notes comprise semibreves, minims, crotchets, 
quavers, &c., each of which may have a certain alphabetic or 
syllabic power assigned to it. A tune might thus be written, 
every note of which should play its part in conveying a message. 
How far it would be a pleasing tune to a musician is another 
question. 

By a Printed Key and Code-book.—In the days when postage 
was expensive, cunning persons were wont to send newspapers 
to and fro with ink dots marked over or under certain words or 
letters, on certain columns of a page, in such way as to enable 
the receiver to spell out a message. We will dismiss this plan 
at once, because it is not worth while when postage is so cheap 
as at present ; and because whether worth while or not, it is 
dishonest to the revenue. 

There is one mode, however, of using printed pages, so excel- 
lent, that many cipherers regard it as the most handy and useful 
of all that have ever been devised, and one that presents almost 
insuperable obstacles in the way of detection by strangers. 

A remarkable article appeared in “ Chambers’s Journal” for 
1866, purporting to describe the labours of an expert or deci- 
pherer. He had been engaged, under promise of a handsome 
payment, by a member of the detective police, to unravel a cer- 
tain mysterious advertisement in the 7zmes, supposed to re- 
late to a culprit who was “ wanted.” How much of the story 
was true—whether all, some, or none—we are left to infer 
as we may; but the process of ciphering detailed is most 
extraordinary. The advertisement was wholly made up of 
numerals, grouped in certain ways, such as 112°18 236°49 207°76 
132°3, with one dot in each group. The expert narrates how he 
was led to infer that the grouping of the figures in this special 
way was a necessary part of the meaning ; that each group re- 
presented either a particular letter or a particular word ; that 
these groups related toa particular printed book, the figures before 
the dot denoting the page, and those after the dot denoting a line 
in that page. But what a seemingly hopeless search! Out of 
hundreds of thousands of printed books, how could an expert or 
decipherer (not in the secret) discover which one had been used 
in this case? Weare told that the decipherer employed by the 
detective came to a conclusion that the book used in this particu- 
lar case was an English dictionary : and, from the range which 
the figures took, he further concluded that it comprised about 
270 pages, with about 112 lines ina page. Off he went to Pater- 
noster Row, overhauled the stock of a bookseller who was wont 
to supply the trade with such dictionaries, found one that 
answered the required conditions, bought it, examined the crypto- 
graphic advertisement by its aid, discovered the meaning, re- 
ceived his reward, and aided the police in bringing a rogue to 
justice. 

As we have already observed, each reader must decide for 
himself how much of this story is fact and how much fiction ; but 
the utility of the dictionary plan is unquestionable. The two 
correspondents must retain copies of the same dictionary, 
one each. The receiver looks at each group of figures, in a letter 
or post-card coming from the sender : the numerals before the 
dot denote the page, and those after it denote the line on that 
page ; and there he finds the word signified. He makes out a 
whole word at a time—quicker work than making out one single 
letter at a time (which is the principle of most other systems). 

Let us take, or make an example. We have before us a cer- 
tain dictionary. We select such pages and such lines as suit our 
message, and we write— 

134°73 93°57 83°46 132°48 62°36 61°50 73°36 42°65 154 55. 
Now, we put it to any person, be he expert or inexpert, whether 
or not he can make this out? He could not have known, unless 
previously told, that the dictionary plan has been employed at 
all; and even now that he does know it, he cannot tell which 
particular dictionary it is—whether one lately compiled, or 
almost obsolete ; whether published at a shilling or two, or at a 
guinea or two ; whether duodecimo, octavo, or quarto ; whether 
English throughout, or English-Latin, English-French, &c. 
The message conveyed by this cryptogram is 

“ The Post Office system increases 
in magnitude every year.” 


So secret is this method, that even now, when we have given 
both the cryptogram and its meaning, and when we have stated 





that a dictionary has been employed as a key, the reader would 
have to make a most laborious search, almost hopeless, before 
he could find out which particular dictionary it is. The two cor- 
respondents might throw still further protection over their plan, 
by artificially numbering the pages of two copies of the diction- 
ary, with pen and ink, in some mode quite different from the 
usual printed pagination, or by counting the lines from bottom 
upwards, instead of from top downwards. 

So long as the two correspondents keep their own counsel as 
to the particular book used as a key and a code-book, this system 
may be so managed as to be almost absolutely inscrutable by 
strangers. Moreover, it is tolerably compact in space and easy 
in execution. 

We take leave of the reader with another example, using 
another dictionary as a key and a code-book :— 


637°40 675°45 665°29 285°57 96°68 48°6. 
Although we tell him that it means 
* Success to the Halfpenny Card Post,” 


he would have no little toil and trouble to discover the key and 
code-book employed, seeing that the dictionary selected is not in 
very general use, although two copies could easily be purchased 
by the two correspondents. : 


A LUCRATIVE TRADE. 


,/,HERE appears to be a flourishing trade in eggs 
between the north of Scotland and London. At 
a meeting last week of the Perthshire Society of 
Naturalists, the president in the course of his ad- 
dress gave the prices of a few eggs which he had 
received from a London house :—Golden eagle 





eggs, £1 5s. each; merlin, long-eared owl, and tawny owl’s 
eggs, Is. 6d. each ; white wagtail, grey wagtail, goldfinch, lesser 


redpole’s eggs, 6d. each; siskin’s eggs, 2s. 6d. each ; northern 
diver’s eggs, los. each ; and the common snipe’s eggs, 6d. each. 
These prices being so remunerative, the consequence is that in 
many places, and especially on the breeding grounds in the 
north, people find it worth their while to occupy themselves all 
the breeding season in getting eggs for the London collectors, 
and the president mentioned that while in the north isles of 
Shetland some years ago he visited a schoolmaster there, who 
showed him a lot of eggs collected by himself on commission 
for a London agent, all most beautifully and scientifically blown 
—a boring instrument and sucker being used for the purpose— 
and in one box alone were 300 snipes’ eggs, equal at 6¢. each to 
£7 10s. Any person who is fortunate enough to possess a golden 
eagle hen that is a regular daily layer might easily make at this 
rate between £400 and £500 a year. Such a bird would be a 
fortune to a small family.— Pal/ Mall Gazette. 


Engineering and Practical Memoranda. 


NTI-FOULING COMPOSITION FOR 
SHIPS’ BOTTOMS. — It is remarkable how 
many of the great affairs of life hang on trifles. In 
nothing is this maxim more evident than in iron ship 

construction. When this material was first proposed to be em- 

ployed in such a way various objections were raised, but the 
defect now felt by practical experience was hardly thought of. 

The most serious existing objection to the use of iron in ship- 

building is the rapidity with which an iron vessel’s bottom be- 

comes foul and encrusted with barnacles, marine vegetation, and 
all the host of parasites that cover the rocks on the sea shore. 

So rapid is this kind of growth, and so injurious to the ship’s 

speed, that in a month after leaving dock perfectly clean a vessel 

will have a thickness of from three to five inches of incrustation 
on her plates, and her speed will be thereby reduced from thirty 
to fifty per cent. This evil from time to time attracted the 
attention of various persons more or less scientific, and numerous 
patents jwere brought out for anti-fouling compositions, com- 
posed of every conceivable substance, from mercury to cow- 
dung, and from linseed oil to arsenic. Amongst other gentlemen 
who gave attention to this subject was Mr. Peacock, senior 
partner of the firm of Peacock and Buchan ; himself a practical 
sailor, having commanded a ship in the Bristol and Brazil trade 
for some time, after which he passed his examination and joined 
the Royal Navy as second master and marine pilot, in the year 
1838. From 1823 he studied the sciences of metallurgy and 
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marine surveying. In 1838 he began a series of experiments at 
Bermuda for the prevention of fouling, continuing these experi- 
ments at Valparaiso and Callao from 1840 to 1846, with various 
metallic pigments, in many cases employing preparations of 
copper. But although keeping off barnacles for a considerable 
time, he found the copper exercised an injurious action on the 
iron, eating it into pitholes and honeycombing it. On his return 
to England, in 1846, he continued his experiments at Starcross 
(mouth of the Exe), by nailing iron plates covered with various 
metallic mixtures to the piles of the landing causeway ; these 
plates were numbered to prevent confusion. He found that here, 
as at Callao, the copper pigments destroyed the iron. 

In 1847 he began an entirely different set of trials, carefully 
excluding copper in every instance, and at last his efforts, to 
judge by the results testified to by merchants, shipowners, and 
captains of repute, have been crowned with a large share of 
success. In his researches in this case his efforts were ably 
seconded by Mr. H. J. Buchan, of Southampton ; and the part- 
ners have now for the last twenty-five years been supplying their 
three different preparations, not alone to the most eminent 
private shipowners and Royal Mail Steam Packet Companies, 
but have also executed extensive orders for the Admiralty and 
Foreign Governments as well. Testimony is borne to Messrs. 
Peacock and Buchan’s compositions. No. 1, for the protection 
of metal sheathing from wear and fouling, and No. 2, for iron 
ships, will enable vessels to remain uncleaned for from ten to 
sixteen months ; and a ship after a voyage to Calcutta and home 
has been found as clean and clear on her plates as when she 
first left dock. The principle on which Messrs, Peacock and 
Buchan’s composition acts is to preserve a sort of greasy, slip- 
pery surface exposed always to the water—even as a whale does 
by a peculiar secretion. And as a whale, when from old age he 
loses the power to secrete this from his skin, is killed by para- 
sites, so with an iron ship; so long as a bit of the composition 
remains, that part will be clear of incrustation, but is then attacked 
and covered with parasites. Space forbids our noticing this 
valuable preparation at great length; but as the firm, whose 
manufactory is at Southampton, have an office at Upper East 
Smithfield, E.C., such of our readers as are curious will no doubt 
receive the same politeness that we have received from the firm, 
when making our enquiries. 


S73] ECLAMATION OF LAND IN ITALY.- 
i 4 A company of English and Italian gentlemen has been 
ay formed to effect the reclamation of an expanse of land 
—— in Northern Italy, known as the Ferrara Marshes. 
The extent to be drained is about 200 square miles of what 
was at one time the most fertile land in Italy. 

With a view of getting the works in operation, the most emi- 
nent hydraulic engineers, either in this country or abroad, were 
invited to submit plans; and ultimately Messrs. John and Henry 
Gwynne, of Hammersmith, were fortunate enough to obtain the 
contract. The water must be removed at the rate of 2,000 tons 
per minute, and as the consumption of fuel for work of such 
magnitude was an important question, Messrs. Gwynne have 
guaranteed that it shall in no case exceed 1°75 lbs. per indicated 
horse-power per hour. The machinery is all to be delivered in 
ten months. The engines are to be compound surface con- 
densers, 1,400 N.H.P. actuating centrifugal pumps. This is 
the first application, we believe, of such engines for drainage 
purposes. 


ER tor, of Lincoln, have introduced a novel addition to 
» | their portable engines in the shape of an expansion 
stay between the cylinder and the crank-shaft pedestal. 
It is very expedient to connect the cylinder and pedestal together 
on account of the thrusting and pulling action always operating 
to loosen both, while steam is on; the difficulty against the intro- 
duction of a stay hitherto has been that it was always nearly one 
temperature, while the barrel of the boiler expanded and con- 
tracted as it was hot or cold, consequently the stay really had 
a prejudicial effect rather than otherwise. Messrs. Ruston and 
Proctor make their stay a hollow tube of iron, into which the 
steam from the boiler can find its way, and this tube is surrounded 
by a larger brass one, so that there is an annular air space 
between the two, which effectually provides against radiation 
It will be evident that by this means the expansion of the boiler 
and that of the stay must be uniform in action. 


it 3|XPANSION STAY.—Messrs. Ruston and Proc- 
5 


aa EMENT TESTER.—Messrs. Michele and Car- 
6 rington have obtained excellent results, we understand, 
INGE from the cement tester invented and patented by them 
== some time since. It is now, we believe, employed by 
the War Department, by Mr. Lyster at the Liverpool docks, and 
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by many other eminent engineers and contractors. The machine 
is advanced by its inventors as an improvement on the more old- 
fashioned machine for testing the tensile strength of cement. 
The advantages claimed for it are greater accuracy of test, less 
space occupied by the machine, greater portability, and less 
first cost. To gauge the value of such claims we must compare 
the two machines. The ordinary tester is simply a common 
steel yard with large weights, sliding weight, and fittings to 
hold the pieces of cement under test. A little roller, handle 
and fittings are secured to the fulcrum bracket of the steel- 
yard, and on the end of the lever is another little friction sheaver. 
A fine line is attached to the sliding weight, carried over the 
friction wheel and back to the roller. By turning the handle the 
sliding weight is drawn out to the end of the lever. Now when 
the cement is loaded with large weights on the outer end of the 
lever nearly to breaking point, the little weight is wound out till 
the leverage breaks the cement. It will be evident that this ap- 
paratus is bulky, and also from the moving out of the weight, it 
is almost certain that the weight will be wound on some distance 
after the cement breaks, while also the “jar” and vibration of 
the lever falling, though the fall is trivial, must tend to swing 
out the weight still farther, and thus no accurate gauge is 





arrived at of the strength of the cement. The Michele tester 
works on an entirely different application of the lever. A strong 
standard is secured to the bed plate of the machine. On top of 
this standard a lever of two arms pivots. The arms of the lever 
or portions on either side of the fulcrum are nearly but not quite 
at a right angle, so that when the short arm is horizontal, the 
long one is at an angle of about eighty degrees to the horizon, 
the angle between the two arms being obtuse. To the short lever 
is secured the fitting to take the upper end of the cement, while 
to the end of the long lever is fitted a weight permanently. 
Beside the long lever is placed a light arm, pivoting nearly con- 
centrically with the lever arm, and formed at the other end as 
an index finger. A pin projecting from the main lever bears 
under the index lever, so that when the former is raised, so is the 
latter, but the latter is just stiff enough to remain at any point 
to which the lever has raised it, though the latter drop again. 
The index works over a graduated arc. At the bottom of the 
bracket is a worm-wheel engaging into a toothed segment, and 
this segment works a short lever similar to that above. A 
handle is fitted to rotate the worm-wheel. 

The action of the machine is as follows. When the piece of 
cement to be tested is put in place, the long lever is down, and 
the index is also down, and bearing on it, and pointing to zero. 
The box holding the cement above, and that holding ét below, 
are connected by two bolts and nuts, but leaving about one 
eighth of an inch play. Now, on turning the handle and worm, 
the cement is gradually pulled down by the toothed arc and arm: 
this draws down the short lever above, and raises the long lever, 
which in turn raises the index finger. Each moment the long 
lever advances more nearly to a horizontal position, and each 
moment the strain increases on the cement, owing to the in- 
creased leverage of the weight on the long arm ; the index also 
advancing. Thus matters go on till the cement gives way, when 
the long lever drops a distance equal to the play in the two check 
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bolts of the cement-boxes, leaving the index pointing to the 
co-efficient of strain brought to bear at the moment of fracture. 
From the nature of the construction and principle of action of 
this machine, it ought to test cements with minute accuracy. 






long existing with mechanical engineers is a good and 
economical vertical boiler; and ‘within the last two or 
three years two notable additions have been made to 
this form of steam generator. The one is manufactured by Messrs. 
Davey and Paxman of Colchester ; the other by the Reading 
Iron Works Co. The former boiler has got tubes arranged 
nearly, but not quite, vertically round within the fire-box, their 
upper ends are open to the water at the crown of the fire-box ; 
the tubes come down about two-thirds of the way to the grate, 
and bend off, and are secured in the sides of the fire-box. The 
boiling water and steam rush up to the crown of the fire-box, 
while the water alone rushes in at the lower extremity. 

The second—known as the “ Nozzle” boiler, is made by the 
Reading Lron Works Company. It is of the class known as cross 
water tube boilers ; the tubes in this sort of boiler are always set 
with considerable inclination or “rake” in order to get circu- 
lation of the water. ‘This inclination then prevents the insertion 
of so many tubes as could be fitted if they were set horizontally. 

The “ Nozzle” boiler overcomes this difficulty. The tubes 
are set horizontally, and the circulation is obtained by inserting 
in the ends of each tube two gas-bends, same diameter outside as 
the bore of the tube, so that they are simply fitted in ; the one 
gas-bend points up, the other, down. ‘The hot water and steam 
rushes upwards through the former, the colder water rushes in 
through the latter. ‘The first boilers were thus made, but we 
understand that the Reading Company now fit shields over each 
row of tubes, those at the one set of ends of the tubes turns 
beneath, while at the other they turn over above ; the shield is 
about twice as high as the tube’s diameter, and the space between 
the tube end and the shield is sufficient to leave ample room to 
allow of the free ingress and egress of the water and steam. 
The Paxman boiler is the older invention ; and both boilers 
have their advocates ; therefore, we will not pass any com- 
ment on the merits of the two rivals. 





Wy ERTICAL BOILERS.—One of the great wants 





Sal SBESTOS STEAM-PACKING.—Asbestos is 

a material of which the general public know little at 
present, beyond the fact that it is the most unchangeable 
substance in existence. 

The study of its qualities and capabilities has remained 
solely with savants, and it has hitherto received no attention as 
a commercial article likely to be useful for any every-day pur- 
pose. An effort has been made, and is still being exerted with 
some success, to manufacture a good steam-packing from it, and 
as the mineral—for it is one—is likely to prove of much value in 
the arts when better understood, we lay before our readers a 
brief description of this, in many respects, wonderful material. 
Its title is derived from a Greek word signifying “ unburnable.” 
It is found in veins and lodes in the serpentine class of rocks 
a class of very great hardness—and to obtain the asbestos, re- 
course must be had to tunnelling and blasting. As to its 
constituent parts, its nature is so refractory as almost to set at 
defiance all attempts at analysis. We have, however, fair reason 
to state that its constituents are 50 to 60 parts of silex, 10 to 20 
respectively of magnesia and aluminium, with traces of protoxide 
of iron, and in some instances a lime- like mixture. 

The material asbestos and its qualities have been known for 
ages, and much money and time have been spent in trying to turn 
its refractory qualities to useful account, but from ignorance of it 
—ignorance of the variable qualities lately found to exist in dif- 
ferent samples, no effort was crowned with success. Owing to 
our ignorance of the length, firmness, and strength of the fibre, 
or of the amount of aluminium or m: ugnesia present, all efforts 
failed ; thus, for example, but one qu ality of asbestos is suitable 
for making paper, and the same sort of variation of qualities 
is the case with all other of its applications. 

A really good durable steam-packing has long been a want 
with engineers, and the want each year is more keenly felt, owing 
to the increased steam pressures employed. A manufactory 
exists now in Glasgow where operations are solely devoted to the 
manufacture of asbestos steam-packing, and the efforts of the 
staff are beginning to bear fruit, although those efforts are only 
of about a year’s duration as yet. About sixteen months ago 
the “ Anglia,” one of the Anchor Line of transatlantic passenger 
steamers, had asbestos packing fitted, and has steamed, without 
change of packing, 98,000 miles, while the first application of 


asbestos toa locomotiv e took place on the 28th of July, 1872, and 
the packing remained eleven months and twelve days, when the 
engine was overhauled, and on taking out the packing it was 


as good as when first put in. The engine was an express one 
on the Caledonian Railway, and ran about 50,000 miles with the 
same packing. We wish that the enterprise and energy of the 
owners and managers of the asbestos packing manufactory may 
in due time meet fitting reward, for any efforts to increase our 
store of useful articles in the present times of scarcity and high 
prices deserve the good wishes of the public. 


OPI nrnnwnn 


HE Value of the Genus Rhus.—J. R. Jackson. 
(Pharm. Fourn. 3rd. series, ii. 985.) The author gives 
an interesting account of several species of the genus 
Rhus which yield the sumac of commerce. 

The following particulars relate to two species growing in 
North America, namely :—&. venenata, Dec., and R. toxicoden- 
dron, L. The accounts which have at different times been given 
of poisoning by these plants almost equal those of the upas. 
The following, however, as given by Dr. Bromfield, may be re- 
lied upon :—“ The Rev. Dr. Bachman, of Charleston, being once 
on a botanical excursion with some friends in the neighbourhood 
of that city, they came upon a specimen of the poison ash 
(Rhus venenata, Dec.), and felt desirous of gathering specimens 
for examination. ‘This they proceeded to do, though warned of 
the consequences likely to accrue from handling it. The doctor 
stood aloof from a danger which he knew to be inevitable in 
his own person on near approach or contact. The result was, 
some of the party suffered severely ; the inflammatory action 
reaching up the arms to the trunk in one, in another only as 
high as the elbows, whilst in a third the effects were confined to 
the hands, which, as is usual in these cases, became swollen, 
inflamed and finally ulcerated. The rest mostly escaped the 
poison, On his return home, Dr. Bachman found a branch of 
the shrub in his vasculum, which had been put there by some 
sceptical joker, amongst certain of the party, who affected 
disbelief in the poisonous properties of the plant. This he re- 
quested his daughter, who was not susceptible of the poison, 
to take out of the box and destroy ; but, at her suggestion, 
permitted it to be dried for his herbarium. The next day 
symptoms of poisoning came on ; intumescence of the entire 
body and lower extremities, attended with intolerable pain and 
irritation, confined him to bed for several days ; nor was it till 
after many weeks that he was able to resume his duties. For 
several years after he was subject to a periodical recurrence of 
the erysipelatous inflammation which marks this particular poi- 
son.” Other instances of poisoning by this plant have also been 
recorded ; one in which some persons were seriously affected by 
the fumes arising from the wood while burning, the other in 
which a swarm of bees was poisoned simply by alighting on one 
of the trees. 

Though none of the species of Rizs find a place amongst me- 
dicinal plants in use in this country—except, perhaps as homceo- 
pathic medicines—several of them are so used in the States of 
America. In North America the berries as well as the bark of 
Khus glabra are extensively used by the country people in the 
preparation of a brilliant black dye. The berries are likewise 
used in medicine as a refrigerant and febrifuge. In Porcher’s 
“* Resources of the Southern Fields and Forests,” we read, on the 
authority of Dr. Fahnestock, that an infusion of the inner bark 
of the root is employed as a gargle, and is considered almost as 
a specific in the sore throat attending mercurial salivation. An 
infusion of the leaves, sweetened with honey, is serviceable ap- 
plied in the same way, and for cleansing the mouth in putrid 
fevers. From another North American species (A. copfallina, L.) a 
wash is made which is used in the cure of ringworm. The ber- 
ries are acid, and a cooling drink is made from them. The 
leaves are said to be used for adulterating tobacco. 








Nii Chem., 1871, 609.) Dr. Theodore Husemann opposes 
‘\\i) the use of fixed oils, glycerin, and similar demulcents in 
cases of poisoning by carbolic acid ; but recommends, 
based upon experiments with rabbits made by himself and Um- 
methun, the saccharate of lime, the alkaline earth combining 
with the carbolic acid to form anon-poisonous salt. Lime-water 
is less adapted to this purpose, owing to the sparing solubility of 
lime in water, and the large quantity of lime-water required for 
neutralizing the poison. Precipitated carbonate of lime does not 
combine with carbolic acid ; but may be employed in case the 

saccharate of lime should not be procurable at once; the carbonate 
appears to act merely mechanically by absorbing the poison, and 
thus delaying its ill effects ; sufficient time is thereby afforded 
| to prepare the saccharate. 


























